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THIRTY YEARS’ experience with 
a steam main (left) is described by 
W. H. Wilson, who helped install 
it, has “lived with it” ever since. 


page 348 


HOTEL WEEK. June 2-8. is 
marked by an article by Warren 
D. Lewis, chief engineer of the 
New Yorker, page 343. The hotel 
restaurant is an important appli- 
cation 


GAS BURNER applic ation to boil- 
ers and control is the subject dis- 
eussed by L. S. Reagan. page 362 


MANY MORE These are but 
three of this month's articles. 
Others include F. E. Giesecke on 
radiant heating: air raid shelter 
ventilation, by Thomas C. Angus: 
piping drafting, by Albert Jorgen- 
sen: and others 
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CONTROL INSTRUMENTS RESET AUTOMATICALLY 


RETURN AIR THERMOSTAT, in the hook-up sug- 
gested above, senses the temperature of the air which 
is recirculated from the conditioned space. The tem- 
perature setting of this Remotely Adjusted Thermostat 
is reset automatically to maintain a required relation- 
ship with the temperature at some remote point. 


OUTDOOR THERMOSTAT, in this particular case, 
automatically resets the Return Air Thermostat. This 
illustrates the use of Johnson remotely adjusted instru- 
ments in summer cooling, for example, where a given 
differential between outdoor and indoor tempera- 
tures is desired. 


THERMOSTATIC EXPANSION VALVES, supplying 
refrigerant to direct expansion coils, are fitted with 
Johnson Modulating Attachments. The remotely ad- 
justed Return Air Thermostat throttles the supply of 
refrigerant to conform to the cooling load conditions 
as reflected by the temperature in the recirculating 
duct. An exclusive Johnson feature! 


JOHNSON Remotely Adjusted Devices 


The Johnson line of remotely adjusted thermostats and 
humidostats satisfies one more of the definite requirements 
of the air conditioning and allied industries. This group © 


instruments is just one more evidence of the ingenious devel- 
opment work and unique design which characterize all of the 
devices in modern Johnson temperature control systems. The 

tions 


particular application illustrated above may suggest soll 
of problems with which you have been confronted. Ask for bul- 
letins which describe Johnson remotely adjusted instruments 
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Where Heat Must Not Fail-— 
Install this SAFE Heating Pump! 





In Hospitals, Greenhouses, Schools, Public 
Buildings, Theatres, wherever heating sys- 
tems must not fail, install the Nash Vapor 
Turbine, for it is independent of electric 
current failure, and continues to operate 
as long as there is steam in the system. 


This is because the prime motive power of 
this economical pump is a special steam 
turbine, controlled by a unique “Vapor 
Turbine Valve’, which automatically by- 
passes from the heating main a small 
portion of steam, the exact amount neces- 


sary to develop the power needed to re- 
move the condensate and maintain the 
required vacuum on the system. Even this 
small amount is passed immediately back 
to the mains, and goes on to the system 
with little heat loss. This pump operates 
on any system, high or low pressure. 


The Vapor Turbine is a most economical 
pump, for the elimination of electric current 
does away with current cost, the largest 
single item in the operation of an ordinary 
return line heating pump. Bulletin on request. 


THE NASH ENGINEERING COMPANY 


205-A WILSON ROAD, SOUTH NORWALK, CONNECTICUT, U. S.A. 
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THE EDITOR’S PAGES 





REPORT AIR 
CONDITIONING ACTIVITY 


There appeared on these pages last 
month “a report tor a number of cities 
on the number and capacity of air con 
ditioning installations during the first 
quarter of this year as compared with 
the first quarter of 1939. The figures 
were obtained through the courtesy of 
the electric utilities serving the various 
cities for which information was pre 
sented. Totalling the definite hors 
power figures for the cities listed in the 
May HPAC indicated a 20 per cent in 
crease for the first quarter of 1940 over 
the first quarter of 1939 

The following paragraphs give ad 
ditional information on other areas (not 
presented in May as the data were re 
ceived too late for last month's issue) 

Beaumont, Texas—The first part of 
1940 appears to be at least 50 per cent 
ahead of the same 1939 period, witl 
more activity especially in the smaller 
store units and residential units. One 
department store is building a modern 
three story structure that will be com 
pletely air conditioned although actual 
operation will not start until 1941. The 
connected load for this installation will 
be around 230 hp. 

El Paso, Texas—No large instal 
lations in prospect right now although 
a few smaller jobs are pending. Evap 
orative cooler business quite active 
and may exceed last year slightly. 

Hagerstown, Md Three air condi 
tioning installations totalling 104 hp 
added to lines of Potomac Edison sys 
tem the first quarter of 1940 com- 
pared with one 1 hp job in same 1939 
period. Five installations totalling 44 
hp in month of April, with prospects 
tor rest of year most encouraging 

Indianapolis, Ind.—Four installations 
with total connected load of 135.75 hp 
for first quarter of 1940 compared with 
three installations and 16 hp in 1939. 
Prospects for balance of 1940 defi 
nitely are substantially better than 
1939 although not in proportion to the 
figures for the first quarter. Theaters 
and stores appear to be the best buy- 
ers, 

Oklahoma City, Okla.—Air condi- 
tioning activity running well ahead of 
last year with installations sold show- 
ing an increase of 75 per cent and 
horsepower an increase of 3 per cent 
(because of the lower average horse 
power per installation). Jobs closed in 
\pril and negotiations pending indi 
ate that a more substantial lead in 


} 


horsepower can be expected. Evapor 


tive cooling getting a big play 
Philadelphia, Pa Chirty-three 


stallations and 1006.7 h 


p tor first qu 


ter of 1940 compared wit! 


lations and 1408.8 hp tor first quart 


or 1039, It is believed over-all sal 


volume for 1940 will be somewhat les 


than 1939, although a larger volume 


business in store coolers and portabl 


units 1s anticipated 


Richmond, Va Six installat 
totalling 102 hp for rst quarter 
1940 compared with eight installation 
totalling 203 hp for 1939 first quart 

Springfield, Mass \lthoug! 


sales are reported for the first quarter 


or 1440 and whale the same period 


1939 ran up a total of 105 hp, t 
prospects tor the summer months 
much more encouraging and itt ts 
heved the ear will end w vit 


tal equal to 1939 


St. Paul, Minn Based on request 
to provide electric service capacity, th 
records show one installation of 0 
hp during first four months of 1939 
For a similar period in 1940 sever 
stallations totalling approximately 10% 
hp are reported New atr cooling bus 
iness is greatly dependent upon whe 
hot weather season begins, and so fat 
this vear weather conditions have hee 
such as to discourage air cooli 
ness, althot Q that i ( ine 
quickly 

Syracuse N. Five installatio: 
totalling 50 hp for first quarter « 
1940 con pared with five jobs totalling 
32.75 hp in 1939. The present indica 
tions are that 1940 installations 
exceed those in 1939, with majorit 
them in stores 
LAUER HEADS 
ACMA 

Stewart E. Lauer, York Ice Machi 
ery Corp.., was elected president or the 
\ir Conditioning Manufacturers’ As 
sociation May 11 during the annual 
meeting at Hot Springs, Va. Other 


officers are vice-president, Stuart M 


Crocker, General Electric Co., and 


treasurer, P. A 
Cramer Co 
The \¢ MA board of directors cot 


prises, in addition to the officers, cha 


McKittrick, Parks 


! 


tr 


man, P. Y. Danley, Westinghouss 
Electric & Mfg. Co.: vice-chairmas 
E. T. Murphy, Carrier Corp.; J. M 
Fernald, Baker Ice Machine Co., In 

F. D. Kirk, Vilter Mfg. Co.: and H 


R. Sewell, B. F. Sturtevant Co 
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WORLD'S FAIR MOVIE 
SHOWS STEEL MAKING 


\n air conditioned moving picture 
theater has been added to the United 
States Steel Subsidiaries exhibit at 
the New York World's Fair in ordet 
to make possible the presentation ot 
the technicolor movie Men Make Steel 

Men Make Steel was filmed by a 
Hollywood = crew. The equipment, 
direction and technique are the same 
as are used in making a feature pro 


duction. The actors, however, are th 





An air conditioned movie theater has 
been added to the United States Steel 
Subsidiaries exhibit at the New York 
World’s Fair. Home of the exhibit is this 
steel hemisphere turned “inside out,” 
with the supporting trusses forming part 
of the exterior of the unusual building 


men who make steel and the scenes 
are scenes of actual steel operations 
photographed at the ore mines and 1n- 
side the mills where ‘steel 1s made and 
rolled into finished forms. The ac 
companying narrative is presented by 


Edwin C. Hull. 


MINERAL WOOL INDUSTRY 
CELEBRATES CENTENNIAL 


The National Mineral Wool As 


sociation, whose offices are at 1 
New York, N. Y., cele 


brated the centennial of the mineral 


Sixth Ave 


wool industry at a meeting in Chicago 
May 16. The technical session, under 
the chairmanship of Jan S._ Irvine, 
head ot the association's technical 
committee, included papers on re 
search and the development of an in 
dustry, by Frank B. Rowley; current 
problems in study of condensation, by 
lL.. V. Teesdale; tests of insulation in 
the Research Residence, by S. Konzo:; 
insulation and low cost housing, by 
Woodruff H. Purnell: effect of higher 
interior wall surface temperatures on 
economy and comfort, by F. E. Gie 
secke; futility of the law of diminish 
ing returns as applied to insulation, 
by W. T. Miller; determining minimum 
requirements for insulation, by Robert 
K. Thulman; and mortgage lender's m 
terest in adequate insulation, by G 
Hicks Fallin. The centennial banquet 


was held under the chairmanship of 
James R. Addington, president of the 
association. 

In his introductory remarks, M1 
Irvine said that the meeting was the 
largest gathering that the association 
had ever had. Mr. Irvine mentioned 
also that the United States could save 
enough in fuel conservation by insulat 
ing every building that needs insulat 
ing to pay for the defense program 
which President Roosevelt had re 


quested congress to legislat 


JAMES D. FLEMING 
APPOINTED 


James D. Fleming has been appoint 
ed vice-president and sales manager ot 
Grinnell Co., Inc. Previous to this ap 
pointment, Mr. Fleming was vice 
president and manager of the Grinnell 
Co. of the Pacific, a subsidiary He 
will continue to manage the Pacitx 
company but will be located at the 


Providence, R. I., home office 





STANDARDIZE COIL 
RATING AND TESTING 


Engineers from many of the manu 
facturers of blast surfaces for heat 
ing and cooling met at the Statler 
Hotel in Detroit on April 10 for the 
purpose of discussing and considering 
a standardized method for testing and 
rating their product. The meeting was 
followed the next day by a conference 
of the executives of the companies, 
at which time the Blast Coil Manu 
tacturerS Institute was formed Che 
officers of the new association are 
R. J. Resch, McQuay, Inc., president; 
R. M. Stikeleather, B. F. Sturtevant 
Co., vice-president; and M. F. May, 
Young Radiator Co., secretary-treas- 
urer. 

Che primary purpose of the institute 
is to develop and establish a standard 
method of testing and rating blast 


coils for heating and cooling 
EXTENDS FAIR EXHIBIT 
AIR CONDITIONING 


Relief from the heat of summer! 
will be offered visitors to the General 
Motors highways and horizons build 
ing at the New York World's Fair 
this season by means of additional air 
conditioning equipment which has 
been extended to serve the entire ex 
hibit area of the huge display. The 
new equipment provides for an_ in- 
crease of almost 300 tons in refrig 
eration capacity over that installed last 
VCal 

Che largest of the new areas to be 


conditioned is the automotive exhibit 


HEATING 


RADIATOR HEAT 
TO BE STUDIED 

The Institute of Boiler and Radiat 
Manufacturers, 60 E. 42nd St., Ne 


York, N. Y., has announced the sig: 


ing of a contract with the Universit 





of Illinois for the construction and oy 
eration of a research house at Urbar 
Ill., in the interests of radiator hea 
Fourteen of the members of the inst 
tute, who are manutacturers of ca 
iron boilers and radiators, have su 
scribed a total ef $50,000 to cover t! 
cost of constructing and equipping t! 
house and assuring its operation for 
minimum period of three years. 
Purpose of this research progran 
to study the factors having to do wit 
the installation, operation and mai 
tenance of various types of heath 
systems, and to study the factors per 
} 


taining to the atmospheric environme: 


produced and maintained 


HOT WEATHER 

CUTS RETAIL SALES 
Statistics reveal that hot weatl 

sales in stores, shops, movies, resta 


are approximately 2 


rants, etc., pel 
cent less than the average for the rest 
of the year, according to “Profit Toy 
ics,” a bulletin on “stepping up ear 
ings with electricity’ which is issued 
regularly by the Oklahoma Gas arn 
Electric Co This sales loss is d 
rectly attributed to the discomfort 
shopping, eating and moving arou 
on hot days. It means that the sun 
mer slump takes approximately 2 
cents out of every potential dolla: 
worth of business from establishment 
that do not have air conditionins 
Firms which have installed air cond 
tioning invariably report summer sal 
increases that wipe out the customa 
de« rease. 

An informative department in “Profit 
Topics” is entitled “Thru Gray Eyes 
It comprises interesting items on 
conditioning written by Earle \W 
Gray, who is in charge of Oklaho: 
Gas and Electric's air conditioning 


partment. 


POWER SHOW 
DATES ANNOUNCED 

The 14th National Exposition 
Power & Mechanical Engineering ha 
recently been announced for Decemb: 
2 to 7, 1940, at Grand Central Palace 
New York, N. Y. Better known a 
the National Power Show, this biennia 
exposition brings together the product 
displays of over 300 leading man 
facturers serving the power and alli 
fields. 
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Hotel Air Conditioning 





Warren D. Lewis, Chief Engineer of the Hotel New Yorker, explains 


some of its advantages and gives practical suggestions for design 





Hie history of hotel air conditioning is founde hie 
on the attempt of hotel managers to add another temperature 
service for the comtort of then euests Su 
ess | the National Hotel Management ‘| hour 
largely bwilt around unusual services to the guests of lt was usu: part ul ( 
the various hotels under its supervision, Among these the management te] 
services Was air conditioning, and our late president yrrovements é 
Ralph Hitz, was one of the first to recognize its pos if thev were not alrea 
sibilities and adopt it for hotels under his management é é 
as they were acquired nd this room could not be 
Now, lest I be misunderstood, | would like to state ter months as it was tnpos 
that the reasons behind the adoption of air conditionimn e temper ea 
hotel operation were economic rather than DI ‘ Cri 
thropi \ir conditioning has been used to attra Ct ( 
rons and to help hold them al SOUT 
enabl ‘ ri 
Restaurant a Logical Beginning = ‘KX curt ~ . 
ng hy ens “ ‘ 
The most logical place to find air conditioning in a Phe coffe pi e Hote ’ 
hotel is in the restaurant. Hotel managers early recog room, one s hel ( é 
mized the advantage to be gained by providing diners by long air ducts ¢ ( 
with a cool, comfortable place to eat as under these cor ubiner } nt! this re 
ditions guests will take their time and spend more for out air cor 
ood than in a stuffy atmosphere of food smells and ery much busines 
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Ballrooms Next in Importance 


Ballrooms and private dining rooms are next in im- 
portance and where possible were also air conditioned 
iz. hotels where this service was lacking. Air condition- 
ing is a great help to the hotel sales department in selling 
banquets and dances during the warm months, as com- 
mittees are learning the many advantages and comforts 
of an air conditioned room. Any increase in the use of 
these rooms on account of air conditioning is clear gain, 
as the rooms are a total loss when idle and anything 
which promotes their use is worthwhile. 

Great care must be taken in ventilating ballrooms and 
dining rooms to avoid drafts; it is surprising how notice- 
able a slight draft is to a diner or dancer. A perfectly 
ventilated room is the first requisite for a satisfactory 
air conditioning installation and complaints of this na- 
ture are the first concern of the engineer when a new 
room is opened to the public. Smoke exhaust, as it is 
called, or additional exhaust for any formal dining room 
or ballroom, is highly desirable and should consist of a 
separate fan unit as it is only used in cases of high smoke 
concentrations, or as additional exhaust, and discharges 
to the atmosphere. Operating two or more large rooms 


Summary of 
Hotel Air Conditioning 


By Warren D. Lewis 


Because June 28 is being celebrated as National Hotel 
Week, it is particularly appropriate that our lead-off 
presentation this month be devoted to hotel air condi- 
tioning. It is fortunate, too, that we could get Mr. Lewis 
to prepare it, for he has an intimate and wide experience 
with his subject. . . . . In this article, the first of two, 
it is pointed out that the reasons for air conditioning a 
hotel are economic and are in line with the hotel policy 
of giving its guests every service. The most logical place 
to find air conditioning in the hotel is in the restaurant, 
for with a cool and comfortable place to eat patrons will 
take their time and spend more for food than in a hot, 
stuffy atmosphere. Ballrooms and private dining rooms 
are next in importance and air conditioning is a great 
help to hotel sales departments ‘in selling banquets and 
dances in the summer months; any increase in the use of 
these rooms on account of air conditioning represents 
clear gain. Great care must be taken to avoid drafts in 
such spaces, for it is surprising how noticeable a slight 
draft is to a diner or dancer. As to lobbies, Mr. Lewis 
is not personally in favor of air conditioning them in a 
commercial hotel because stack effect makes it difficult 
to hold the cool air there, and because it is likely to 
make the lobby a “hang-out,” to the detriment of the 
guests. .. . . The problem today is to supply real air 
conditioning, «and this means better temperature and 
humidity control than used a few years ago. Hotel 
guests are critical to the nth degree, and a draft or too 
high or low a temperature results in many complaints. 
Cleaning the air is a problem in hotel air conditioning. 
. . . » After giving attention to operation and main- 
tenance, including the use of recording instruments to 
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from one air conditioning system, especially if the sanx 
ventilating fans are used, is a hazard to be avoided in the 
original installation and conditions of this kind have 
caused the writer a great deal of trouble in trying to 
obtain satisfactory temperatures in the affected rooms. 


Lobby Air Conditioning 


Nothing has been said so far about lobby air condi 
tioning’ and the writer personally is not in favor of it in 
a commercial hotel for two reasons. First, it is apt to 
be quite an expense to install if the lobby is at all large 
and the hotel is high, as the stack effect will make it 
difficult to hold the cold air in the lobby proper ; second, 
it is apt to make the lobby a “hang-out,” to the detriment 
of the guests. The lobby of the Hotel New Yorker was 
never air conditioned and due to the stack effect of the 
building would present a problem and take an excessive 
tonnage to handle. The same can be said about stairways 
in tall hotels as the Stack effect will likewise clear out the 
cgel air in a short time if not continuously supplied. 

The Hotel New Yorker, as originally erected, had its 
four public dining rooms air conditioned, as well as the 
ballrooms and private dining rooms on the second, third 
and fourth floors. The lobby was not air conditioned 
(and probably never will be) and no thought was given 
to air conditioning any of the guest rooms at that time 
as this type of air conditioning had not come to be a 
factor in hotel operation. The designers did not appre 
ciate the value of air conditioning and later on it was 
necessary to add to the capacity and make other improve 
ments in line with the management’s policy to give the 
public “more than it asked for.” It was originally in 
tended to keep the doors to the dining rooms open, but 
this did not work out as expected and in very hot 
weather especially the doors had to be closed. 


Importance of Control and Filters 


The various systems were also designed to operate at 
a constant room temperature, regardless of the outdoor 
temperature. A decade ago, when the New Yorker 
opened, the public was not as accustomed to real an 
conditioning as it is now and the tendency was to cool 
everyone off regardless, as many can remember wit! 
the theaters where the signs outside advertised “70 de 
grees inside” and meant it. Today the problem is to 
supply real air conditioning—and not just cold air—and 
this means far better temperature and humidity control 
than used a few years ago; in fact, an air conditioning 
system is not “good” without good control. 

Ventilation and air conditioning in hotels is much 
more exacting than in office buildings or department 
stores. Hotel patrons are critical to the nth degree, and 
any slight draft, too high or too low a room tempera 
ture (in the opinion of the guest), etc., brings forth 
numerous complaints. Complaints from guests are more 
or less encouraged by hotel managers; for example, in 
our own hotels it has always been the policy of the 
management to encourage suggestions and criticisms 
all of course with the object of improving the service 
rendered the guest. 

One of the greatest difficulties in operating air condi 
tioning as well as ventilating systems is to actually clean 
the air and remove all the dust. Except for the new 
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CO, refrigeration compressor driven 
by a uniflow steam engine used for 
air conditioning at the New Yorker 


electrostatic methods, air cleaning is usually not abso 
lutely entirely effective as is evidenced by the smudge 
on a ceiling if there is a supply air grille on the wall just 
below it. Air washers will remove a great deal of the 
dirt, principally the heavier particles, but the fine and 
greasy particles go right on through. Installing dry type 
filters ahead of the air washer has been advocated, but 
the writer can see no objection to placing the filters be 
tween the supply fan suction and the air washer .where 
they receive the mixture of freshly conditioned and re 
circulated air. In this location the filters are not subject 
to such high dust concentrations and their useful life 
should be considerably greater. In addition, they are not 
subject to excessive moisture and even rain where the 
filter bank is partly exposed to the elements, which is a 
too frequent condition in crowded installations. 


One Installation Forces Others 


Hotels in the South and those in cities like Cincinnati 
or St. Louis where the humidity also is very high have 
more reason to install air conditioning than in northern 
cities which have a shorter season of hot weather as the 
guests will gladly pay extra for it especially if they come 
from the cooler sections of the country. After all, the 
economic side of the question is most important as in the 
end there must be additional revenue to warrant, the in 
vestment. Therefore, the long spells of hot weather in 


the South give this part of the country an economic 


advantage in installing air conditioning. In Dallas, for 
example, very small restaurants and shops find it profit 
able to air condition, to say nothing of the department 
stores and theaters where it is quite commonplace. But 
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ditioning 1s nowhere near as long arm 
treated by many people as somewhat ‘ 
consequently its economic importance 1s les Phere 
have been a number of cases where the installati 
conditioning in one hotel in a communit is fore 
other hotels in the same city to do lkewts¢ t 
every time we made another air conditionmg installation 
in one particular hotel we were operating our 
competitor duplicated it in his hotel 
Use of Instruments 
In a large hotel it is necessary to assign a man to ver 


tilation whose duty it is not only to maintain proper 
conditions in all the dining rooms and ballrooms and 
keep a record of temperatures, but also to maintain in 
proper order the air washers, pumps, thermostatic cor 
trols, etc., which are scattered around the building and 
not under the supervision of the watch engineer in th 
basement. A plentiful supply of thermometers on th 
various washers, air ducts, etc., is a necessity. In th 
Hotel New Yorker, a recording thermometer is installed 
in the engine room to register the outdoor temperatur 
and, incidentally, to show the engineer which wavy thx 
temperature is going (up vor down) so he can schedule 
his refrigerating machines; There is also a recorder in 
the engine room showing the temperature in all the din 
ing rooms, as well as the*tréngd of the temperatures, and 
which assists in maintainifig?’gaGsfaetory conditions. An 
other instrument gives @conplefe 24 hr record of the 
temperature of the cooling Ygafer to and from the ait 
washers. There are others! but these are the principal 
ones the engineer needs properly to operate the system 





























No permanent wattmeters are installed on the motors of 
the various compressors, pumps, etc., but sufficient data 
are on hand to make up fairly accurate estimates of the 
electric current consumed and this largely determines the 
daily cost of air conditioning. 


Location of Equipment 


In installing refrigerating or air conditioning com- 
pressors, coolers, condensers, and other such equipment, 
the best location for them as a rule is in the basement 
under the personal supervision of the watch engineer. 
While this is not always possible, the writer is opposed 
to refrigerant lines “going upstairs,”’ as a circulating cold 
water or brine line will do a better job in the long run 
and require less maintenance. The municipal authorities 
in New York City feel the same way, for running re- 
frigerant lines from one floor level to another is pro- 
hibited. 

To cut down on piping maintenance, we have used 
welded lines; at the New Yorker it has been found on 
both brine and cold water lines when leaks develop they 
are invariably in the threads of the pipes and fittings. 
The remedy we have adopted is to bend a section of 
pipe or use a welding fitting. Bent sections of pipe are 
often preferable as it is possible to replace several fittings 
with one bent piece which not only cuts down on the 
number of welds but may also result in more gradual 
bends and thus reduce pipe friction. 

Corrosive action in piping and air washers has been 
kept down by treating the water with soda ash and a 
little lime to prevent any acid condition. Most of the 
trouble with our air washers has been due to the corrod- 
ing of eliminator plates and louvers and leaks developing 
from a similar reasoh im the water tank or pan. In all 
cases, the eliminator plates and louvers have been re- 


Interior view of one of the large air washers at the New Yorker, 
showing the brass piping for the sprays and the monel metal pan. 
The top of the air washer above the pan, which was not replaced 
with monel, is kept tar coated to prevent corrosion. Note the 
brass pipe headers. Brass pads were sweated on top of the pipe 


before tapping for the uprights to give more body, says Mr. Lewis 








placed using 16 oz sheet copper. The washer tanks hay 

been relined using 2% lb sheet copper, but as these se: 
on top of cork insulating ‘pads, it was decided to try ou 
monel metal because of its tougher nature as the cost « 

the material as well as the installation labor cost wa 
approximately the same in both cases. Since then thre: 
more washer pans have been relined with monel meta! 
although copper is used entirely for louvers and elin 

inator plates. 

For plants which use baudelot coolers for chillin: 
water with CQO, systems, the Hotel New Yorker has 
somewhat novel installation which may be of interes: 
The baudelot cooler on the air conditioning system wa 
originally equipped with trombone shaped pipe coil 
through which the CO, passed and over which the r 
turn water from the air washers was literally “dumped 
Copper finnéd coils over which the water is sprayed a: 
now used, and this method has resulted in an increas: 
in capacity. The use of copper tubing for the high wor 
ing pressure necessary with CO, may be criticized 
being poor practice, but after about nine years’ servic: 
the installation is still in first-class condition. Heay 
1'4 in. OD finned copper tubing of No. 11 ga is us 
and, barring an occasional leak in one of the joints, 
given highly satisfactory service, there being no tub 
failures to date. I might add that the tubing ts guar 
anteed for 1500 Ib working pressure and 3900 Ib burst 
ing pressure. 


Water Conserving Equipment 


\ great deal was published during the early part « 
the year in the local press about the threatened wate: 
shortage in New York City, and the department o 
water supply, gas and electricity, taking advantage of th 
opportunity, has recently filed copies of certain rules am 
regulations with the city clerk pertaining to the use of 
“city water” for air conditioning, as reported on p. 294 
of the May HeatinG, Prpinc AND Ark CONDITIONIN« 
These regulations call for the installation of “a wate: 
conserving device such as economizer, evaporative con 
denser, water cooling tower or other similar apparatus 
which device shall not consume for make-up purposes 
in excess of 15 per cent of the consumption that would 
normally be used without such device.” In other words 
New Yorkers must install cooling towers or some other 
form of water conserving equipment for the larger insta! 
lations, and the make-up water is limited to 15 per cent 
The regulations further state “such installations affected 
shall be equipped to conform with this rule by not late: 
than April 1, 1942,” or approximately two years hence 

Briefly, this means that to operate an air conditioning 
plant in New York City it will be necessary to conserv« 
city water consumption by installing cooling towers pre 
sumably on the roof of the building in which the instal 
lation is made; this will apply to all but very small sys 
tems and provided there are not too many of these. Th: 
market for large evaporative condensers will be some 
what limited, as their use will be prohibited unless they 
are placed on the same floor level and somewhere neat 
the refrigerating machinery, for it is illegal in New York 
City to run refrigerant lines vertically passing throug! 
other floors of the building. This will mean considerabk 
expense to many high buildings, including hotels, as the 
vertical distance between the refrigerating plant in the 
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basement and the cooling tower on the roof will create a 
high static pressure on the equipment and piping in the 
basement and will therefore require extra heavy construc- 
tion. At the New Yorker, for example, the static head is 
approximately 250 Ib between the lowest basement and 
the roof and to install pumps and condensers as well as 
pipes and fittings to handle this pressure will increase the 
installation cost. 


Put Refrigerating Plant on Roof? 


lf the use of cooling towers in New York City is to 
Le a standard condition, as now appears certain, it may 
be cheaper both from an installation and operating stand- 
point to situate the entire refrigerating plant on the 
roof and pipe the cold water and/or brine to the lower 
floors where needed. Circulating brine at a low tempera- 
ture to lower floors by means of a “loop” system of pip- 
ing would make it possible to obtain the same refriger 
ating capacity with smaller pipes than with water and 
would permit the use of low pressure pumps as they 
would only be subjected to the pumping pressure. If 
air washers are desired by the designing engineer, cir- 
culating low temperature brine to a cooler near the air 
washer, or even cooling coils in the washer, could be 
used. While this is not a new idea, the present trend of 
events may force some buildings for economic reasons 
to adopt it. 

Situating the refrigerating plant on the roof has many 
desirable features to commend it. To begin with, in New 
York City, many hotels have no power plant and pur- 
chase their electricity from the utility; there are others 


who also purchase their steam requirements. There is 
not much equipment left in the basement in a case of 
this kind except the refrigerating plant, the hot water 
heaters and house service pumps. Removing the re 
frigerating plant from the basement to the roof might 
help the architect in eliminating the need of digging a 
deeper foundation for an additional basement and with 
the elevator machinery and refrigerating plant on the 
roof less help might be needed to care for all this equip 
ment. 

Then again, many engineers might prefer to use 
ammonia as a refrigerant, but in New York City the 
code restrictions are so drastic that many designers do 
not even consider an ammonia plant in the basement 
Personally, the writer feels that ammonia has no place 
in a hotel basement as a bad leak might cause a pani 
if a quantity of the gas were to get loose and spread 
through the lower floors; if used in a plant on the root, 
however, I feel its otherwise good qualities would com 
mend it. 

In the end it might not cost any more to provide extra 
foundation and building steel to support the extra weight 
of the compressors, coolers, etc., than to excavate an 
additional basement possibly in solid rock. Placing the 
refrigerating equipment in a room on the roof with no 
inside connection to the rest of the hotel and adequate 
ventilating equipment in this space would remove any 
danger of ammonia fumes endangering or even annoy 
ing the guests. 

[.4 second article by Mr. Lewis will be devoted to hotel bed 


room air conditioning.] 


More Air Conditioning for Gold Mines 


By James A. Bentley* 


Rivaling the adjoining Turf Shaft installation, a con- 
tract has been awarded for an air conditioning system 
extending operations in the Chris Shaft of the Robinson 
Deep gold mine at Johannesburg, South Africa, below 
the 8500 ft levels. The installation will include two cen- 
trifugal refrigeration machines with a cooling capacity 
equal to the melting of 4,000,000 Ib of ice daily. The 
cooling system equipment, installed on the surface, is de- 
signed to supply approximately 400,000 cfm of cool air. 

Wherever gold has been found, the mines are working 
night and day. The Rand district in the Union of South 
Africa is the greatest gold producing area in the world. 
Several of the mines there have reached the tremendous 
depth of 8500 ft below the shaft collar. At such depths, 
the heat and humidity are so extremely oppressive as to 
make it uneconomical to continue without air condition- 
ing. e 

In 1935, what was then the world’s largest air condi- 
tioning system was installed for the Turf Shaft, Rob- 
inson Deep, Ltd., of the New Consolidated Goldfields 
group, and this installation has proved of even greater 
value than was anticipated. Working conditions at the 
deeper levels have become satisfactory, resulting in 


*Vice-president, Carrier Corp. r 
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greatly increased productive capacity, and benefiting the 
health of the miners. The present air conditioning sys 
tem has reduced the former temperatures 27 deg neat 
the surface and 9 deg at the bottom of the mine. This 
is accomplished by cooling the air to 33 deg at the 
surface and distributing it through the mine workings 





Summary of 


More Air Conditioning for Gold Mines 
By James A. Bentley 


A contract has been awarded for an air conditioning 
system extending operations in the Chris Shaft of the 
Robinson Deep gold mine in South Africa below the 
8500 ft levels; it includes two centrifugal refrigeration 
machines with a capacity equivalent to the melting of 
4,000,000 Ib of ice daily. The cooling system equipment. 
installed on the surface, is designed to supply approxi- 
mately 400,000 cfm of cool air... .. The air conditioning 
system for the Turf Shaft, installed in 1935, has proved 
of even greater value than was Gnticipated in increasing 
productive capacity and benefiting health of The miners 
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PRACTICAL PIPING PROBLEMS 





Thirty Years’ Experience With a Steam Main 
By W. H. Wilson* 


ANY articles are written about the design and 

installation of piping systems, but it is seldom 
4 that anything is published on the service and 
maintenance problems that come up over.a period of 
years. We have in our plant a steam main serving power 
plant units, steam hammers for forging work and process 
requirements for manufacturing that has been in prac 
tically continuous use, 24 hours a day, for over 30 years. 
| saw the pipe, valves and fittings for the job unloaded, 
helped install the main, and have spent some of my time 
for 30 years maintaining it. It is hoped that this “story 
of a steam line” may be of interest and some value to 
other piping men. 

The boiler steam header section (4), and the part 
that runs overhead in the boiler house and in the tunnel 
to the center of the power house, is 20 in. diameter ; at 
a double outlet tee at that point the size is reduced to,16 
in. (B). thick, lap 


joints with flanges of semi-steel, bolt holes for 1% in. 


The pipe is wrought steel, 3¢ in. 


*Member of Board of Consulting and Contributing Editors. 
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bolts. 
steel. 


Flanged fittings, elbows and tees are of semi 
Flanged joints have smooth faces with 1/16 in 
raised gasket contact face. The elbow shown at C is a 
special type placed in a horizontal position that causes 
the piping on the outlet end of the elbow to be 3 in 
lower than the inlet, necessary because of the floor level 
in the power house. The 45 deg offset in the outsice 
tunnel (/)) is required because of existing buildings. 
The boiler steam header rests on rollers supported by 
brackets with through bolts in the wall of the building 
The overhead line across the end of the boiler house is 
held in place by split ring hangers with hanger rods from 
steel work in the roof of the building. In the outsid 
tunnel, the line is supported by standard roller pipe sup 
ports resting on brick piers. 
The pipe lite in the power house is supported on 
piers and rollers, with the exception of the large double 
outlet tee with anchor base which is anchored securel) 
The con 


to the concrete floor. Cutlets are vertical. 


tinuation of the pipe line is reduced in size to 16 in. at 


~ 
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Thirty Years’ Experience 
With a Steam Main 


By W. H. Wilson 
% _ Mr. Wilson has lived with the 
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this location, the end of the tee being eccentric. This 
fitting is the only fixed and anchored point in the power 
house. The steam line continues in the 16 in. size to 
near the end of the building and is then reduced to 12 
in.; the reducing fittings are of the eccentric pattern. 
The line continues through the power house and outside 
of the building is reduced to 8 in. for the reduced pres- 
sure steam supply for forging hammers in a distant 
building. An automatic shut-off valve that closes on a 
sudden reduction of steam pressure on the delivery side 
is at F. At one time a fitting broke on the forging shop 
line and this valve closed instantly—satisfactory proof of 
the operation and usefulness of valves of this type. 

No regular expansion joints are used in this pipe line 
from the boiler house to the end of the power house; 
no trouble was ever experienced with expansion and 
contraction in this piping. 

The 20 in. main shut-off valve for the power house 
(G) is overhead in the boiler house. This valve is of 
the rising stem, outside screw and yoke pattern, semi- 
steel gate valve, installed with the stem in a vertical 
position. The gasket in the flanged bonnet has never 
been renewed. The valve stem packing is renewed about 
every four years, several different kinds of valve stem 
packing suitable for the pressure and conditions having 
been used with good results. The old packing when 
renewed was in fairly good condition and could have re- 
mained in service longer, but on account of the steam 
main being almost continually in service it seemed advis- 
able to apply new packing. This valve has always oper- 
ated easily. Once a year (when the steam main is out 
of service for the annual maintenance work) the valve 
stem threads are lubricated with graphite and the valve 
is opened and closed several times. This valve is not 
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equipped with a bypass. No trouble was ever experi 
enced in turning on steam in this pipe line. 

During the first few years that this main was in ser\ 
ice, considerable vibration occurred. The main was then 
anchored in the center, back of the boilers. Later it 
was anchored near the main shut-off valve, overhead im 
the corner of the boiler house and also at the elbow // 
in the corner of the tunnel. 

The photograph shows the location of the boiler steam 
header valves. The valve to the right hand (nearest the 
boiler) was removed a few years after the installation 
of the boilers and a different type of automatic boiler 
stop and check valve installed, with the valve stem im 
a vertical position, as per the detail of the steam header 
connection. This is a decided convenience in getting 
to the bolts and nuts on the valve bonnet for inspection 
and repairs (in addition to being the proper way to install 
a valve of this type). The valve to the left hand (nearest 
the steam header) is a gate valve of the solid wedge 
gate and outside screw and yoke pattern. 

The pipe line is insulated with 1! in. magnesia pipe 
covering. At the present time the covering is in fan 
condition. When the piping was first installed, 125 lb 
steam pressure was maintained. After a few years in 
service the steam pressure was increased to 180 Ib 
Later, for a period of a few months, pressure was in 
creased to 195 Ib and then brought back to 180 Ib, which 
is the pressure at present. Two of the boilers are 
equipped with superheaters. A recent check of the steam 
temperature showed 438 F in the boiler steam header 
and 428 F in the steam main at the center of the power 
house. Some needed maintenance work on the pipe 
insulation would no doubt lessen the temperature drop 

The first gaskets used in the pipe line joints were of 
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the self sealing type—a narrow copper ring filled with 
sheet packing. Four of these original gaskets are still 
in service. Gasket renewals were principally caused by 
the vibration in the pipe line, as mentioned. Some of 
the gaskets used for renewals are of the corrugated metal 
type, ring pattern, with a gasket of asbestos sheet pack- 
ing 1/32 in. thick placed on each side of the corrugated 
metallic gasket. Faces of all three gaskets are coated 
with a suitable gasket cement. 

Flange bolts used in the original installation were 
commercial steel, square head bolts with hexagonal nuts. 
When gaskets are renewed, bolt studs and nuts of alloy 
steel are used. By having hexagonal nuts on each side 
of the flanges in the joint, the labor required for 
assembling and tightening flange bolts is simpler, better 
and more effective. Gaskets renewed in the manner de- 
scribed have not shown any signs of leakage. 

When the pressure and temperature of the steam was 
increased, the line was checked for expansion but no 
trouble was experienced. The points anchored, as men- 
tioned previously, were anchored when the steam was 
on the line and the increase was opposite to the anchor- 
ages and not enough to cause trouble. The increase 
in travel was noticed mostly at the riser for the air com- 
pressor at the far end of the power house, 80 ft distant 
from the fixed point at the anchorage fitting. The ex- 
pansion was taken care of by the pipe bend or “goose 
neck” in the riser at that point. The increase in length 
of the pipe line for the 80 lineal feet mentioned, total 
temperature of 454 F, was approximately % in. 

At one time when the main was down for repairs, one 
of the jobs was to renew a gasket between two tees on 
the boiler header. Apparently the gasket contact faces 
were not carefully scraped and cleaned of all the parts 
of the old gasket. At the close of the working day 
allotted for these repairs, steam pressure was turned on 
and the joint was leaking. No time being available for 
shutting down and opening up the joint for putting in 
a new gasket, additional tightening was done on the flange 
bolts to such an extent that the outside edges of the 
flanges on the fittings were drawn in so as to be per- 
ceptible to the eye. Although strained, the semi-steel 
flanges did not crack. This joint leaked badly for several 
days until arrangements were made to inject a plastic 
compound with a pressure gun in the joint, which 
stopped the leak. A year later when the steam main 
was shut off for regular maintenance and repairs, this 
joint was opened and as was expected failure in scraping 
the gasket contact faces of the fittings clean was what 
caused the leakage. A new gasket was installed at this 
time and is still in service. 

Attention is called to the eccentric pattern tees reduc- 
ing on the run in the power house, which allow the water 
of condensation to follow the steam flow and leave the 
interior of the main at the drips and enter the steam 
traps. Also the drains from the steam separators on the 
vertical risers are connected to the trap line. When this 
main was first installed all of the drips and drains from 
the power units were connected to a single steam trap. 
This included the drips from the separators on the ver- 
tical risers of the steam supply to the air compressors. 
At one time when all of the air compressors were in 
operation the air compressor at the end of the building 
was shut down and at this time the bonnet of the drain 
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valve on a steam separator blew off. The cause of thi: 
was attributed to a backward surge of steam and wate 
of condensation through the common drip line to the 
steam trap. After this, individual steam traps were in 
stalled for each unit to be drained. 

The piping, valves and fittings are apparently in sai 
condition at the present time. The pipe line is in daily 
use. If this steam supply line were to be renewed or ; 
similar one installed today, the following changes woul 
be considered : 

All pipe fittings and valves would be of steel, although th 
present semi-steel fittings have served their purpose. 

Welding fittings and welded pipe joints would be used. 

A base elbow would be used at J to support the vertical piping 
with the elbow free to move on its base. 

The elbow in tunnel H would be provided with an anchorag: 
base on its side to securely anchor at this point. 

The pipe line overhead in the boiler house would be supporte: 
on wall brackets similar to the boiler header. 

Piers in the tunnel and power house would be concrete instea: 
of brick. Bricks have become loosened in some of these piers 
necessitating replacement and repair. 

Special attention would be given to the selection and applica 
tion of the pipe covering and insulation, double layer covering 
with joints broken and well applied being used. 

Attention is called to the vertical riser and bend “goos« 
neck” pipe connection to the engines, as shown in detail 
While this method is neat in appearance when viewed 
from the main floor of the power house, and compen 
sates for the linear expansion travel in the pipe line, 1 
has been a source of trouble from the time it was 
installed. When the engine throttle valve is closed 
water of condensation accumulates in the part of the 
bend above the throttle valve. The temperature chang: 
causes the gasket joints to leak. A small steam trap 
bas been placed at 3? to relieve this condensation. The 
following would be considered for any future installation 

Relocate the steam main in the basement to one side of the 
center line of the throttle valve and install piping connections 
as shown in detail. Use a throttle valve of the angle patter: 
type. This would avoid having an accumulation of condensatio: 
when the throttle valve is closed, compensate for expansion and 
contraction and to the practical operating man it would be 
suitable when viewed from the standpoint of appearance. 





Panel Heating Construction 


The forced circulation hot water heating system for 
the Air Ministry Headquarters in London, England, was 
illustrated and briefly described on p. 170 of the March. 
1940, HeatinG, Pipinc anp Air ConpbITIONING. It 
was mentioned that panel type radiators are used in 
the offices, and that there are floor heating panels in the 
main entrance hall. 

The panel type radiator consists of a plate for setting 
either flush in the wall or on the face of the wall. This 
plate may be heated by either hot water or steam carried 
through waterways on the back of the panel. The plate 
extends at the top and bottom and each side beyond the 
waterways, and the piping connections to the waterways 
can therefore be concealed behind the panel. 

The flooring panels (shown in the sketch) are con 
structed of steel and consist essentially of three parts— 
the front plate, the waterway tubes, and the carrier and 
diffuser plate. 

[Concluded on p. 355] 
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UNCTIONS of the power pip- 

ing draftsman and the problems 

with which he is confronted were 
discussed in a general way in the April 
HEATING, PIPING AND AIR Con- 
piTIONING. The drawings which usu- 
ally are supplied to facilitate the fab- 
rication and erection of a power pip- 
ing system were mentioned; these are 
the plot plan, general building plans, 
piping diagrams, piping assembly 
drawings, details of pipe supports, and 
shop drawitigs. 

The purposes and characteristics of the first three of 
these were considered in April, and in May we took up 
piping assembly drawings and pipe support details. This 
discussion of power piping drafting is completed this 
month with consideration of shop and other drawings, 
specifications and models. 


Shop Drawings 


In the majority of cases the piping contractor is re 
quired to submit for approval shop drawings which or 
dinarily are made by the fabricating company. These 
show in detail how the piping system is to be fabricated ; 
the usual requirement is that the piping be prefabricated 
in the shop as much as possible. Due consideration must 
be given shipping and erection limitations, of course. 
The smaller lines may be fitted on the job. Fabrication 
layout sketches of the more important lines are provided 
which show, in addition to other things, the locations of 
field connections and cold springing details. Cold spring- 
ing is accomplished by making the pipe between an 
chorages too short for natural closure at the installation 
temperature and then pulling the ends together while 
the connection, whether it be welded or bolted, is made 
The purpose of cold springing is to compensate partially 
for expansion stresses. Fig. 1 shows a fabrication lay 


*Assistant Professor, General Engrg. Drawing, University of Illinois 





Summary of 
Types of Drawings Used in 
Power Piping Drafting 
By Albert Jorgensen 


Functions of the power piping draftsman and the prob- 
lems with which he is confronted were outlined in the 
April HPAC, and the drawings usually supplied to facili- 
tate fabrication and erection of power piping systems 
were given; these were further discussed in the May 
issue, and examples of the various types of drawings were 
reproduced. . . . This month the discussion is concluded 
with consideration of shop drawings, “sketches.” mis- 
cellaneous details, and specifications. . . . The use of 
piping models is referred to briefly, and an example of 
one is shown. Complete scale models of portions of 
power plants where the piping is congested result in an 
improved appearance of the final design and lead to con- 
venient arrangement from the standpoint of plant opera- 
tion, it is claimed. Models also present a much more 
intelligible representation than do drawings for execu- 


tives and others who are concerned with the plant design 
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ypes of Drawings Used 


in 


ower Piping Drafting 


By Albert Jorgensen* 


out sketch together with the corresponding design dra 
ing. The material shown in this figure was designe 
serve as a guide to fabricators doing work under tix 


direction of the engineering firm that supplied the dra 


ing. 

in order to systematize estimating, fabrication, ship 
ping and erection it is well to mtroduce a marking s 
tem in making shop drawings of piping. lcach separat 
piece of the piping system between freld connection 
given an identification mark which ts shown on the 
drawings and also is painted on the piece in thy 
These separate pieces may be valves, fittings, let 
of pipe, expansion joints, pipe bends, et The marl 
carried by a piece usually consists of a letter or letters 
and a number The letters identify the line (suc! 
“MS” for main steam line and “BE” for boiler te 
water line) and the numbers identify the piece in the 
line. The pieces are usually numbered consecutive! 
from one end of the line to the othe For imstance 
a valve might carry the designation “MK-\AIS-10 
“MK” is an abbreviation of the word “mark,” the let 


ters “MS” indicate that the valve is in the main steam 


line, and the number “10” shows that the valve 1s ite: 


No 10 in the line The pieces adjacent to the Va ( 
if there are two, would be given the marks “MK-MS-9 
and “MK-MS-11:" In many instances the valves ar 


not numbered or are given a separate series of numbers 
In addition to the shop drawings of the type just 


; 


mentioned, a separate shop drawing of cach prece w! 


requires any considerable amount of individual shop 
work, is drawn. These are designated as “sketches” 1 
the trade, although drawing instruments are used 
making them. Figs. 2, 3, 4 and 5 are examples of suc! 


sketches. 

\n explanation of some of the notes may make thes 
sketches more intelligible to the reader. On Fig. 3 the 
note “6x12Y%4x15¢-4002 FS. SO. FLG. F & WD. 12-1’ 
H-105¢ BC. WELD BK. & FRT.” applies to the 
flanges indicated and states that they are to be 6 1 
nominal pipe size, 121% in. in diameter, and 15, in. thi 
suitable for 400 Ib per sq in pressure, forged steel, slip on 
flange, faced and drilled, twelve 1 in. stud bolts with 
hexagonal nuts on a 105, in. diameter bolt circle, weld 
back and front. On the same figure “GR, A-SMLS.” 
means “grade A seamless pipe.” On Fig. 5, “WN.” in 
the flange notes means “welding neck.’ 


Other Power Piping Drawings 


\dditional drawings which may be included in a set 
of power piping plans are welding details, details of im 


strument connections, details of connections to sampling 
devices, and a table of machinery outlets, which shows 
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Fig. 1—Fabrication layout sketch with corresponding design drawing 
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Fig. 2—Shop drawing. Original scale, 44” — 1’ 0” 
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Courtesy Midwest Piping & Supply ( 


Fig. 3—Shop drawing. Original scale, none 
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Fig. 4—Shop drawing. Original scale, none 
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Fig. 5—Shop drawing. 


the terminal connections on the equipment to which the 
piping is to be attached. 

Piping drawings used in power plants as aids in plant 
operation are worthy of mention. These may be in the 
form of pictorial piping diagrams, either isometrics or 
obliques, and they carry operating instructions in the 
form of notes. 

Specifications 


Since it is undesirable to cover the drawings to too 
great an extent with notes, specifications which sup- 
plement the information given on the drawings are 
prepared. These, besides defining the rights and respon- 
sibilities of the owner and the contractor, specify the 
performance to be expected of the equipment to be fur- 
nished, the qualities of the materials to be used, and the 
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Courtesy Midwest Piping & Supply Co Ir 


Original scale. none 


standards of workmanship which are to prevail. Numer 
ous references are made to the Code for Pressure Piping. 
which covers the general requirements necessary fot 
safety, the standards of the American Standards Asso 
ciation (ASA), which in the main are dimensional 
standards, and the specifications of the American 
Society for Testing Materials (ASTM), which for the 
most part cover the chemical and physical properties ot 
the materials. 


Use of Models 


Because of their satisfactory experience with them, the 
engineers of The Detroit Edison Co. advocate’ that com 


'See Models Make for Accessibility in Delray Piping, by Frank Sharp 
and R. M. Van Duzer, Jr.. Power, Vol. 70. p. 956, December 17, 1929 
also Chapt. 7, Modernizing the Conners Creek Power Plant, by Salnn 
Crocker, Combustion, Vol. 7, No. 12, p. 27, Jume, 1936; and pp. 746-745 
Piping Handbook, by Walker and Crocker, 3rd ed., 1939 
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Fig. 6—Complete scale models of portions of a power plant where 
the piping is congested result in a better appearing and more 
convenient final design and present a more intelligible repre- 
sentation than do drawings to those executives and others un- 
familiar with the details. This is a model of boilers and piping 


plete scale models be built of those portions of a power 
plant in which the piping is congested. Fig. 6 shows 
such a model. The procedure is to make a preliminary 
design and then build models, improving the layout as 
faults become obvious. The final drawings are based on 
the finished models, in which are incorporated all those 
features which represent the best design. The advan 
tages claimed for this practice are improved appearance 
and a more convenient arrangement from the standpoint 











of plant operation. To 


7 

- 
, 
j 


concerned with the design ola plant but are untat 





with the details, models present a much more intell 
representation than drawings 
These articles on piping drafting were bas 
number of sets of design drawings and specificati 
mished by engineering organizations, ai 


ings supphed by fabricating companies 


The author wishes to express his gratituck 
organizations that supplied the drawings and als 
engineers whose aid and constructive criticisms | 


possible these articles 





Panel Heating Construction — 
[Concluded from p, 350] 


The front plate of these panels is formed of an ex 
panded metal grid which acts as a reinforcement and 
at the same time a keying grid upon which the marbl 
is fixed. The marble itself forms the actual heating sur 
face at a temperature of about 100 F. 


The waterway tubes are built from “D” section tubes, 
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| 7hus is the third of three arti s Pore hit 
14a x in., welded each end into “DD” section heack 
Screwed connections are welded into these header 
any position for flow and return headers. Water 
tubes are brought into metallic contact with the f1 
plate by means of the carrier and diffuser plate. | 


plate is made of soft steel, and accurately confor 
the shape of the “D” tubes. This particular 


construction leaves the waterway tube free to 


respective of the front plate 


Panel heating element for use in floor and walls 




















Ventilation of Air Raid Shelters 


By Thomas C. Angus* 


HE war and the apprehension of bombing from 

the air, with or without poison gas, has intensified 

the need for mechanical ventilation in business 
houses and factories in England. Such buildings have 
usually depended upon hot water radiators for their 
warming and upon sash windows and opening skylights 
for their ventilation—both of these being locally con- 
trolled according to the tastes of the occupants. The 
wartime necessity to prevent any appreciable light escap- 
ing from a building during the hours of darkness has 
made open window ventilation impossible and causes 
great discomfort in the late afternoon and evening in 
crowded offices where no mechanical ventilation is pro- 
vided. Where night shifts are employed the condition 
is even more serious. The introduction of “light traps” 
for shades and doors may improve matters. 

In certain localities it is legally compulsory for the 
proprietors of buildings in which persons are employed 
to provide adequate retreats for their workers for use 
during air raids. As such retreats are generally below 
grade and are likely to be crowded the question of ven- 
tilation may be of great importance, especially in view 
of the possibility that gas bombs or sprays of poisonous 
liquids may be discharged from airplanes. 

The design of air raid shelters that will protect against 


*Department of Industrial Physiology, London School of Hygiene and 
Tropical Medicine. 


Fan unit for electric drive or hand operation 
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Summary of 
Ventilation of Air Raid Shelters 
By Thomas C. Angus 


Apprehension of bombing from the air has intensified 
the need for mechanical ventilation of buildings in Eng- 
land, which have usually depended upon sash windows 
and skylights for ventilation, for the necessity of pre- 
Venting light from escaping from buildings during the 
hours of darkness often makes open windows impossible. 
. . « Design of air raid shelters that will protect against 
explosive bombs falling anywhere but directly on top 
is now pretty well established, and ventilation for such 
shelters has received considerable attention. The total 
area of the walls, floor and ceiling of such a room is 
taken as the criterion of the number of occupants, rather 
than the cubic content, the disposal of personal heat and 
moisture being deemed more important than the diminu- 
tion of oxygen or accumulation of carbon dioxide. . . . 
Investigations of the atmospheric conditions in such shel- 
ters have been made, and some of the results are indi- 
eated in the graph. . . . A number of ventilation appli- 
ances for air raid shelters are on the market, consisting 
generally of a fan drawing air through beds of activated 
charcoal. Fans are electrically driven but in event of 
current failure a hand or bicycle type drive is provided 











explosive bombs falling anywhere but directly on top of 
them is now pretty well established and a great many 
such shelters have been constructed. The provision of 
ventilation has received much attention and there has 
been some question as to whether or not it is necessary 
to provide mechanical ventilation for such shelters. 

At the time of the September, 1938, crisis, instruc 
tions were issued for making gasproof a room in any 
dwelling house. This room is to have protected windows 
and is to be sealed up as hermetically as_ possible 
All doors are to be closed in the event of a gas attack 
The total area of walls, floor and ceiling of this room is 
to be taken as a criterion of the number of persons it 
may hold, rather than its cubic content, it being consid 
ered that the disposal of personal heat and moisture ts of 
prior importance rather than the diminution of oxygen 
or accumulation of CO,. It is also considered that the 
materials of ordinary buildings act, to a certain extent, 
as filters against poison gases. 

A valuable investigation of a most practical character 
has been carried out at the works of Messrs. J. and E 
Hall, Ltd., of Dartford, Kent ( Refrigeration Engineers ), 
to whom I am indebted for permission to reproduce some 
of these data. The technical staff of this firm, with doc- 
tors, and investigators from the Department of Industrial 
Physiology of the London School of Hygiene and Trop- 
ical Medicine, carried out the tests and reported the 
results. Their report describes the results found during 
prolonged occupancy of two typical types of air raid 
shelter, when completely sealed, and both with and with- 
out the employment of various means to maintain breath- 

[Concluded on p. 361] 
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Radiant Heating and Cooling 


What It Is and How It Is Figured 


By F. E, Giesecke* 


EAT may be conveyed by conduction, by con- 

vection or by radiation. In the present state of 

the art of heating and cooling buildings, the 
transfer of heat is most commonly effected by convection, 
to a lesser extent by radiation, and least by conduction. 
However, in every heating or cooling installation, all 
three methods of heat transfer are present. 

If a room is heated by means of a free-standing radi- 
ator filled with steam or hot water the heat transfer 
from the radiator to the room is about 30 per cent by 
radiation ahd “about 70 per cent by convection. If a room 
is heated by means of warm air, the heating is effected 
almost exclusively by convection, However, in this case, 
the ceiling and one or more of the walls are warmer 
than other parts of the room and its contents and they 
dissipate their excess heat by radiation. The only case 
in which heat is transmitted purely by radiation is that 
in which the radiant energy passes through a vacuum. 
For example, the flow of heat from the sun to the earth 
is purely by radiation. 

Before discussing radiant heating and cooling in de- 
tail, it is important to develop a clear understanding of 
the nature of heat and of radiant heat, so-called. 


Heat Is Kinetic Energy of Molecules 


If two iron bars (Fig. 1) are exactly alike except that 
one is warmer than the other, the difference between 
them is that the molecules in the warmer bar move with 
a higher mean velocity than those of the cooler bar. 

It is difficult to realize that an iron bar is not a single 
rigid body but that it is an aggregation of an exceedingly 
large number of exceedingly small molecules which are so 
close together that they cohere with great tenacity and 
yet are far enough apart so that they are in continuous 
motion so long as the iron bar has a temperature above 
—400, the absolute zero of the Fahrenheit temperature 
scale. 

In the case of liquids and gases, it is easier for us to 
realize that they are aggregates of molecules because 
one is familiar with the phenomenon of evaporating 
water, i.¢e., of transforming water into steam simply by 
increasing the distances between molecules. If 1 cu ft 
of water is evaporated at ordinary temperatures and 
pressures, about 1600 cu ft of steam is formed. If one 
assumes that the molecules in the steam are of the same 
size as those in the water and that the molecules in 
water are practically in contact with each other, it fol- 
lows that the distance between centers of molecules in 
the steam must be about 12 molecule-diameters (Fig. 2) 
because the cube root of 1600 is about 12. At like tem- 
peratures and pressures, all gases have the same number 
of molecules in a given volume. The molecules in ordi- 


*President, American Society of Heating and Ventilating Engineers. 
Professor Emeritus, Heating, Ventilating and Air Conditioning, Agricul- 
tural and Mechanical College of Texas. 
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Summary of 


Radiant Heating and Cooling 
By F. E. Giesecke 


Before discussing radiant heating and cooling in detail, 
it is important to develop a clear understanding of the 
nature of heat and of so-called radiant heat. Heat is the 
kinetic energy of molecules, the difference between, say. 
a warm iron bar and a cold iron bar being only that the 
molecules in the warm bar are moving with a higher 
mean velocity than are those in the cooler bar. One 
result of the complicated molecular, atomic and elec- 
tronic motions in a body is that energy is continuous!) 
radiated from the surfaces of all bodies whose tempera- 
tures are higher than absolute zero (—460 F). Radiam 
energy having a wave length from about 4000 to 400,000 
angstroms (an angstrom being one meter divided by 
10,000,000,000) is known as radiant heat because when 
it impinges on a body it increases the kinetic energy of 
the molecules of the body and therefore its heat content 
and temperature. Radiant heat is that radiant energy 
which is partially transformed into heat when it is inter- 
cepted by a body. .... The rate at which a perfect 
radiator ‘black body) radiates energy is QO 0.174 
(T/100)*, where Q is Btu per sq ft per hr and T is 
absolute temperature, or degrees Fahrenheit plus 460. 
It is sufficiently accurate to use a constant of 0.156 for 
materials used in building construction, in place of 0.174 
as given in the preceding equation. Heat transferred by 
radiation from a warmer to a cooler surface thus may be 
calculated by the equation Q 0.156 [| (7,/100)* 

(T,/100)*]..... If the temperatures of the surfaces 
in a room are not equal to each other, but differ only 
slightly, the mean radiant temperature may be calculated 
by multiplying the area of each surface by its temper- 
ature and dividing the sum of the resulting products by 
the sum of the surface areas—the quotient is the mean 
radiant temperature. . .. . When a room is heated by 
means of a warm ceiling, air convection currents are pro- 
duced which transmit additional heat from the ceiling. To 
caleulate this quantity of heat it is necessary to know the 
film coefficient for transfer of heat from the ceiling to 
the air; for a ceiling it is probably less than the Guide 
figure of 1.65 for interior walls—possibly 1.0. Accurate 
calculations of this part of the problem can only be 
made after reliable data are available from carefully 
conducted research; at present, it seems to be sufficiently 
accurate to assume the heat transmitted from the ceiling 
by convection to be about 50 per cent of that by radiation 











nary saturated air may, therefore, be represented as 
shown in Fig. 2. 

The size of the oxygen molecule is about | in. divided 
by 125,000,000. Its mean velocity is about 1500 feet per 
second. Since all molecules in a given gas have the 
same kinetic energy, the mean velocities of the nitrogen 
and the water molecule are about 1600 and 2000 fps, re 
spectively, when that of the oxygen molecule is about 
1500, because their masses are correspondingly smaller 
than that of oxygen. 

In the preceding discussions, molecules were referred 
to as if they were spherical bodies. This is not the 
case. A molecule is composed of atoms which move 
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ibout within the molecule. The atom has a very com- 
licated structure, as indicated in Fig. 3; it consists of 
: central body surrounded by electrons which move 
about within the atom. 

One result of these complicated motions (or some of 
them )—molecular, atomic, and electronic—is that en- 
ergy is continuously radiated from the surfaces of all 
bodies whose temperatures are higher than 460 F. 
The nature of this radiant energy is not definitely un- 
derstood. It is believed that the energy is radiated in 
pulsating discharges of small units called quanta or 
corpuscles, The effect of the pulsating discharges is the 
same as that of wave motion; the corresponding waves 
are electro-magnetic waves. It is known that the 
energy is radiated from every point of every surface, in 
all directions, in straight lines, and at a very high veloc- 
ity—about 186,000 miles per second. It is also known 
that the intensity ef the radiant energy varies with the 
character of the surface from which it is radiated, that 
it is proportional to the fourth power of the absolute 
temperature of that surface, that its intensity varies in- 
versely as the square of the distance from the source, 
and that it is propagated in waves of widely varying 
lengths (Fig. 4). The longer waves are measured in 
meters; the shorter waves in angstroms. An angstrom 
is one meter divided by 10" or by 10,000,000,000. 

Radiant energy of the longer wave lengths is used 
for radio transmission and that of shorter wave lengths 
for x-ray work. Radiant energy having a wave length 
of from 8000 to 4000 angstroms is that peculiar type 
which can be sensed by the human eye—light—and 
which gives the human mind the sensation of color 
red, yellow, blue, and their innumerable gradations. 
Radiant energy having a wave length of from about 4000 
te about 400,000 angstroms, with the maximum effect at 
about 20,000, is known as radiant heat, because when this 
radiation impinges on a body it accelerates the molecu- 
lar motion in that body, i.e., it increases the kinetic 
energy of the molecules and therefore the heat content 
and temperature of the body. In other words, radiant 
heat is that type of radiant energy which is partially 
transformed into heat when it is intercepted by a body. 
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Amount of Heat Radiated 


When radiant energy impinges on a body a part 
the energy is reflected, a part is absorbed, and a part 
passes through the body. The rate at which a body ab 
sorbs the radiation which impinges on it is proportional 
to the rate at which that body radiates energy lf a 
body absorbs all radiant energy which impinges on it 
it is a perfect absorber. Such a body is also a perf 
radiator, There is no perfect radiator in nature. A body 
with a rough surface coated with lamp black is almost 
a perfect radiator and, for that reason, a perfect radia 
tor is called a black body and its radiation is called 
black radiation. All other radiation is called gray radia 
tion, The rate at which a perfect radiator (black body ) 


radiates energy is 


ose n() 


ahere O Btu per sq ft per hr and 7 absolute tenipx 
ture = degrees Fahrenheit plus 460 

If such a body has a temperature of 100 F (5600 7) it 
will radiate energy at the rate of 0.174 (5.60)* or 171 
Btu per sq ft per hr. The radiation factors of some 
of the materials commonly used in building construction, 
which should be employed in place of the constant 0.174 
in Equation 1, are: 


Brick 0.162 Glass 0.156 Paper 0.162 
Cast iron ° 0.150 Linoleum 0.154 Stom 0.147 
Cloth .. 0.136 Mortar 0.158 Wood ‘ 


Since the data for heating and cooling calculations 
are generally quite variable, it is not necessary to use 
extreme refinement in such calculations and it is suffi 
ciently accurate to use a common radiation factor of 0.156 
for stone, brick, mortar, plaster, wood, linoleum and 
other similar materials used in building construction 

The one radiator of greatest importance to mankind 
is our sun (Fig. 5). The sun radiates energy in all 
directions. A very small portion reaches our earth; af 
ter having passed through about 93,000,000 miles of 
space, which has a temperature of 460 F, it delivers 
heat to the earth at a rate of about 360 Btu per sq ft per 
hr on a surface at right angles to the sun’s rays. A part 
of the sun’s energy is absorbed by the molecules of the 
air and by the dust particles in the air; the remainder 
reaches the earth. The radiation coming to the earth 
from the sun varies in wave length over a range which 
includes light radiation and heat radiation and extends 
somewhat on either side of those two groups. 

Just as every point in the surface of the sun radiates 
energy, so do all points in the surfaces of the floor, walls, 
and ceiling of our buildings (Fig. 6). If the tempera 
ture of the ceiling of a room is higher than the mean tem 
perature of the floor and walls, the ceiling will be a heat 
ing surface for the room (Fig. 7) but if the temperature 
of the ceiling is lower than the mean temperature of the 
floor and walls, the ceiling will be a cooling surface for 
the room ( Fig. 8). 


Advantages of Panel Warming 


The method of heating buildings by means of warm 
panels in the ceilings, floors or walls is called panel 
warming or radiant heeting. 

The following advantages are claimed for the panel 
warming system by its advocates 






































1) The radiators are out of sight and do not occupy floor 
space which can be used for other purposes. 

2) When the structural frame of a building has been com 
pleted, the heating system has also been completed and heating 
can be begun immediately to facilitate completion of interior 
work. 

3) The heating system does not affect the location of partition 
walls or later changes of such walls. 

4) When used in prisons or asylums, the system cannot be 
tampered with by the inmates. 

5) The system can be used for cooling as well as for heating 
in those localities where the humidity is not too high. 

6) The floors are warmer than in buildings heated by more 
ordinary systems and cold air currents along the floors are less 


intense. 





Open air school in Amsterdam 
heated by radiant type system 


7) Air currents within the room are materially reduced so 
that dust particles, to which disease producing organisms may 
be attached, can settle out, thereby producing a purer and more 
sanitary air within the building. 

8) The first cost of the system depends largely on labor costs 
and will not vary much from that of the ordinary heating systems. 

9) The cost of operating the system is somewhat lower than 
that of the ordinary system for the following reasons: (a) For 
equal comfort, the temperature of the air within the building 
is slightly lower and hence the cost of heating the air which 
passes through the building is lower; (b) the heat loss through 
outside walls is somewhat lower, especially when the windows 
have double glazing: (c) when either water or air is used as 
the heating medium, lower temperatures are used than in ordinary 
heating systems and therefore an economy in fuel combustion 
can be effected. 

In radiant heating systems the heating panel may be 
situated entirely or partly on the ceiling, floor or walls. 
The heating medium may be water, steam, air or elec- 
tricity. 

In radiant cooling systems, the cooling panel should 
be situated in the ceiling except in operating rooms 
where panels should be in the walls and ceiling ; cooling 
panels in the ceiling effect a general cooling of the en- 
tire room and those in the wall affect primarily the 
operating surgeon and his assistants. The cooling 
medium may be water or air. 


Fundamentals of Design 


Before undertaking the design of a radiant heating or 
cooling system, the following fundamentals should be 
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considered: When two plane surfaces (Fig. 9) of co 
siderable size are parallel and near each other and mai: 
tained at different absolute temperatures, 7, and 7, th: 
heat transferred by radiation from the warmer to th: 
cooler surface may be calculated by the equation 


onan (EY — (BY Joven ts 


because the energy radiated by either surface may b 
calculated by Equation 1. For example if the tempera 
tures of the two surfaces are 120 F and 70 F, respec 
tively, the flow of heat by radiation from the warmer t 
the cooler surface will be at the rate of about 53 Btu pe: 
sq ft per hr. 

If the two surfaces shown in Fig. 9 represent the ceil 
ing atid the floor of a room, Equation 2 cannot be use 
to calculate the transfer of heat by radiation from on 
to the other (except very approximately), especially 
the room is small and the ceiling high, because a larg 
part of the energy radiated by the floor and by the ceil 
ing is radiated to the walls, and the remainder only goes 
to the ceiling Or floor. 

However, when one surface_is entirely enclosed by 
another surface (for example Fig. 10, where a horizon 
tal steam pipe is used to heat a room) the heat trans 
mitted by radiation from the steam pipe to the walls 
floor, and ceiling can be calculated accurately by Equa 
tion 2 if the temperatures T., 7,, 1°, and 7, of the ceil 
ing, walls, and floor are all equal. 

If these temperatures are not equal, and do not diffe: 
materially from each other, it is sufficiently accurat: 
to use their mean value, which is calculated by multi 
plying the area of each surface by its temperatur: 
and then dividing the sum of the resulting products by 
the sum of the surface areas. The resulting quotient 1s 
the mean temperature and ts called the mean radiant tem 
perature of the room. For example, if a 2 in. steam pipe 
is used to heat a room when the mean radiant tempera 
ture of the room is 70 F and the temperature of the pip« 
is 220 F, heat will be transferred from the pipe to th« 
room by radiation at the rate of about 210 Btu per sq [1 
per hr. However, convection currents will be set up 
which transfer additional heat from the pipe to the room 
at the,rate of about 190 Btu per sq ft per hr. (See The 
Cooling of Water in Iron Pipes, by F. E. Giesecke, 
HEAWING, PipING. AND Air CONDITIONING, August, 
1929, pp. 267-272). o” 

If the temperatures of one or more of the surfaces 
differ materially from the remaining temperatures, the 
MRT should be calculated by multiplying the several 
areas by the fourth power of their respective absolute 
temperatures and dividing the sum of the préducts by 
the sum of the areas; the fourth root will be the re 
quired absolute temperature. 

When the ceiling is used as the heating surface of a 
room, one may assume that the surface of the ceiling is 
entirely enclosed by the surfaces of the walls and floor, 
and one can then calculate with sufficient accuracy by 
means’ of Equation 2 the heat transferred by radiation to 
the room from the ceiling, by using the ceiling surface 
temperature as 7, and the mean radiant temperature of 
floor and walls as 7,,. 
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For example (Fig. 11) the assumed surface tempera- 
tures are ceiling 100 F, floor 72 F, inside walls 70 F, 
outside wall 60 F, glass 30 F. The floor area is 180 sq 
it; the inside wall areas are 150, 120, and 120 sq ft; the 
outside wall area is 150 sq ft (including glass); and 
the glass area is 20 sq ft. The ceiling area is of course 
180 sq ft. The mean radiant temperature of the floor 
and walls therefore is [72 « 180+ 70 (150+ 120+ 
120) + 60 (150 — 20) + 30 & 20] + 720 or 67.6. 

The heat transmitted by radiation from the ceiling to 
the room is then 


560 . 527.6 ~ 
O = 180 x 0.156] ( — -) ( —) + 5860 Btu per hr 
100 100 


Convection Currents 


When a room like that shown in Fig. 11 is heated by 
means of a warm ceiling, air convection currents are 
produced within the room which transmit additional heat 
from the ceiling to the room as one can readily see from 
Fig. 12 and from the following explanation: Since every 
point of the ceiling radiates energy, and since the intens- 
ity of this radiation varies inversely as the square of the 
distance, it is evident that the corners of the floor re- 
ceive the least, and the center of the floor the largest, 
quantity of energy—and that therefore the floor is warm- 
est in the center and coolest at the corners and that the 
temperature of the floor varies somewhat as the ordinates 
of the double curved surface sketched in on Fig. 12. 
As a result of this temperature variation, a current of 
warm air will rise from the center of the floor to the 
ceiling, spread along the ceiling in all directions to the 
walls—especially toward the outside wall—and return 





downward along the walls and in so doing convey heat 
from the ceiling ‘to the walls and the room contents 

To calculate the quantity of heat conveyed by this 
flow of air, it is necessary to know the film coefficient 
for the transfer of heat from the ceiling to the air and 
also the average temperature of the blanket of air in con 
tact with the ceiling. The Heating, Ventilating, Air 
Conditioning Guide (published by the American Society 
of Heating and Ventilating Engineers) recommends a 
value of 1.65 for interior walls. For the ceiling it is 
probably less, possibly 1.0. The average temperature 
of the air in contact with the ceiling may be assumed to 
be 85 F. Using these values, one finds 

Q = 180 X 1.0 (100 — 85), or 2700 Btu per hr 

This calculation may be quite inaccurate because it 
is based on an assumed value of the film coefficient and 
also on an assumed value of the average temperature 
of the air in contact with the ceiling. It is given here 
primarily to indicate the procedure in such a calcula 
tion. Accurate calculations can be made only after re 
liable data are available from carefully conducted re- 
search. For the time being, it seems sufficiently accurate 
to assume that the heat transmitted from the ceiling by 
convection currents is equal to 50 per cent of that trans 
mitted by radiation. In that event, the heat transmitted 
from the ceiling to the room shown in Fig. 11 is 5860 
2930 or 8790 Btu per hr. If the heat loss of the room 
is less than 8790 Btu, it is necessary either to reduce the 
temperature of the ceiling below 100 F or to let the 
heating panel extend over only part of the ceiling. 

{A second article by Dr. Giesecke will give additional informa- 
tion on radiant heating and cooling.] 





Air Raid Shelters— 
[Concluded from p. 356] 

able air. It was shown for how long such unventilated 
shelters may be fully occupied and closed up without 
occasioning undue discomfort, and the rates of increase 
of temperature, humidity and CO, were recorded. 
Physiological observations were also made on the sub- 
jects, and their sensations recorded. 

Experiments were made with various means to 1m- 
prove the air conditions. It was found that in a precast 
concrete shelter the top of which projected above grade 


and the whole covered with earth the CO, rate of in- 


crease was below the theoretical rate, this being due 
to diffusion through or absorption by the concrete. 

In an unventilated stee! shelter completely below grade 
and rendered gasproof, 42 persons stayed in for 1 hr 
without discomfort, but at the end of 2 hr some distress 
was evident and after 2'4 hr the CO, had risen to 5.2 
per cent. Here there was 28.8 cu ft of space per person. 
It was concluded that for closed shelters, crowded and 
liable to be used for more than 2 hr, some form of oxygen 
supply with CO, removal, or a mechanical supply of 
filtered air, is essential. 

Manufacturers have not been slow to appreciate these 
requirements and there are now on the market a number 
of ventilation appliances specially designed to this end. 
Generally these consist of a fan drawing air through 
beds of activated charcoal and other absorbent materials 
before delivering it into the shelter. Fans are electrically 
driven but in the event of current failure an alternative 
handle or a bicycle mechanism drive is provided. 
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No. 4: Conerete shelter completely closed and sealed against 
gas, 1390 cu ft gross, 48 occupants. Test No. 5: Steel shelter 
closed and sealed against gas, 1210 cu ft gross, 42 occupants 
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Vertical Conversion Gas Burners 
Application to Large Heating Boilers and Control 


By L. S. Reagan* 


HIS discussion deals with the selection and ap- 
plication of burners and controls for utilizing nat- 
ural and mixed gas. It covers vertical conversion 
burners for heating boilers of the larger sizes used in 
industrial, commercial and institutional buildings. 
During the past several years a number of manufac- 
turers have expended considerable time and money in 
the development of a burner composed of a multiplicity 
of burner heads that discharge the heat upwardly in the 
firebox. Each burner head has a venturi type of mixing 
throat to promote efficient mixing of the air and gas. 


Design of Burners 


Due to the great number of types of natural and mixed 
gases with their widely divergent combustion character- 
istics, flexibility was a major design problem. It was 
necessary to provide for varying the discharge ports and 
orifice sizes to control the length of the flame and to 
guard against flashback in the mixing throat. This has 
been done in a number of different ways. One burner 
provides for the discharge of the gas-air mixture ver- 
tically through raised ports that are drilled to the proper 
size. Two others use slotted ports, also discharging ver- 
tically. A foundry technique perfected by one manu- 
facturer allows for casting the slotted ports with toler- 
ances close enough to eliminate machining. In the other 
burner the head is cast solid and the slots are cut by a 
milling operation. 

One of the recent developments along this line is a 
multiple port grille that can be fabricated with any num- 
ber of ports of various widths and depths. The burner 
head itself is cast with an open top, properly baffled and 
sized to receive the multiple port grille. On top of this 
grille is placed a refractory baffle of standard firebrick. 

In the drilled port and slotted burner assemblies the 
discharge ports are distributed evenly throughout the 
entire firebox. The gas-air mixture discharges vertic- 
ally, burning with a blue flame similar to that obtained 
from a domestic gas range burner. The multiple grille 
burner, utilizing the firebrick baffle, discharges the gas- 
air mixture around the periphery of the firebrick only. 
Since this discliarge occurs at an angle across the secon- 
dary air openings a rapid rate of flame propagation is 
obtained, resulting in a short flame length at high ca- 
pacity. 

All of these vertical burners utilize a venturi mixing 
throat and quite a large amount of primary air. This 
tends to decrease the amount of draft necessary, makes 
possible a high Btu release, and provides for counter- 
action of back drafts without setting up a dangerous con- 
dition in the firebox due to incomplete combustion. Any 
of the burners described above can be provided with 
ports so designed and sized that there will be no flash- 
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Summary of 


Vertical Conversion Gas Burners 
By L. S. Reagan 


This discussion covers the application of vertical gas con- 
version burners and controls to heating boilers of the 
larger sizes as used in industrial, commercial and institu- 
tional buildings. During the past few years several man- 
ufacturers have developed a burner composed of a 
multiplicity of burner heads that discharge the heat 
upwardly in the firebox; each head has a venturi mixing 
throat to promote efficient mixing of air and gas. Flexi- 
bility was a major design problem due to the great num- 
ber of types of mixed and natural gases, and it was 
necessary to provide for varying the discharge ports and 
orifice sizes to control flame length and guard against 
flashback in the mixing throat. This has been done in a 
number of ways. ... Each manufacturer has developed 
constant burning plain pilots and safety pilots, which 
should be installed in accordance with the manufacturer's 
recommendations. . . . The burner assembly should in- 
clude a balanced vane air louver to control the air 
admitted for combustion; this louver should have a min- 
imum free air opening of 1 sq in. for each 12,500 Btu 
heat release when the operating gas pressure is 8 oz or 
less. . . . Specifications for a gas burner installation 
should include the make, type and size of boiler; maxi- 
mum heat release in Btu per hr; manifold pressure of 
gas; type of gas; Btu per cu ft; specific gravity; gas 
pressure available ahead of control valves; and maximum 
and minimum operating steam pressure. . Controls 
include the full-on and full-off type and the floating or 
modulating type, the latter being used particularly where 
a sudden excessive demand may cause variation in line 
pressure and pilot failures on other gas fired appliances 
in the neighborhood. Three forms of modulating control 
diagrammed include one operating directly from steam 
pressure and suitable for boilers carrying pressures of 
5 lb and up, one having water as the operating medium 
for steam pressures as low as 8 oz, and one with an 
adjustable cam enabling the operator accurately to syn- 
chronize gas and air flows over the load range. All these 
controls depend for efficient operation upon a constant 
draft being maintained and a draft regulator should 
therefore be used installed individually for each boiler 
or in the breeching for several boilers. A simple rule 
for sizing the draft regulator is that when it is to be 
installed in a circular duct it should have a diameter 
three-fourths of the duct diameter. For a rectangular 
duct the draft regulator should have an area 60 per cent 
of the duct area. .. . With properly installed burner and 
control equipment, average efficiencies for year ‘round 
operation of 70 to 75 per cent have been maintained 











back or burning back in the mixing tubes from 20 per 
cent of capacity to full capacity. 

In one type of this burner, the burner heads are con 
structed so that any one head may be removed at any 
time without disturbing the balance of the assembly. The 
two piece type of gas spud makes it possible for the ori- 
fice size to be changed without removing the large spud 
base from the manifold. The material used for these 
parts is a non-ferrous metal, such as brass, which is not 


Heatinc, Pipinc anp Aim Conprrioninc, June. 1940 








subject to deterioration in the presence of moisture or 
chemicals normally present in natural gas. 

All metal parts exposed to the heat of the firebox or 
the furnace are protected by suitable refractory material, 
or are made of an alloy capable of withstanding continu- 
ous exposure to the temperature attained by the com- 
bustion chamber. 

Each manufacturer has developed constant burning 
plain pilots and safety pilots that are most suitable for 
his design of burner. The plain pilots are used in suffi- 
cient number to assure smooth lighting of the assembly 
without concussion or flashback and should be installed 
in strict accordance with the manufacturer’s recommen- 
dations. 

The safety pilot should also be installed with careful 
attention to factory recommendations and should be 
shielded so that it is not unduly affected by the draft 
when the burner is in operation. The safety pilot itself 
should be capable of igniting the entire burner assembly 
without the assistance of the plain gas pilots in the event 
of their being extinguished. Ignition will, of ourse, not 
be so smooth in this case as in normal operation but the 
safe lighting of the burner from the safety pilot only is 
considered a minimum safety requirement. 

All pilot supply lines, both plain and safety, should 
be provided with cutoff cocks less operating handles, so 
that unauthorized persons are not likely to disturb the 
pilot adjustment. 

The burner installation should include a suitable shut- 
off cock with operating handle and with indicated open 
and closed positions. 

One of the advantages of vertical burner equipment is 
its low draft loss and low furnace draft requirement. The 
burner assembly should be so sized that the draft loss 
across the burner does not exceed 0.15 in. water column 
when the burner is operating at its maximum capacity. 

The burner assembly should include a balanced vane 
air louver, furnished by or constructed in accordance 
with the burner manufacturer's recommendations, to 
control the admission of air for combustion. It has been 
determined that this air louver should have a minimum 
free air opening of 1 sq in. for each 12,500 Btu heat 
release when the operating gas pressure is 8 0z or less. 
The operation of the louver should not require a lift. of 
more than % Ib so that it can be operated with any type 
of automatic control valves that might be selected. 


Approval of Gas Company 


A point that is often overlooked when preparing speci- 
fications for a boiler and burner installation is the 
approval of the local gas company. It has been our ex- 
perience that it is always well to furnish burner equip- 
ment that meets the approval of the gas utility. Such 
approval indicates that the gas company has a working 
knowledge of the burner equipment and assures the 
buyer that its service department is capable of making 
minor adjustments in emergency after the contractor and 
burner manufacturer’s representative have left the job. 
This service is often of importance to the owner. 

Along this same line, it is always well to conduct all 
tests to determine compliance with the specifications in 
the presence of the owner or his agent and a representa- 
tive of the local gas company. Any points pertaining to 
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the burner installation with which the gas company mis 
not be familiar can be explained at the time the test is 
conducted. 


What Specs Should Include 


Specifications should be prepared in as much detail 
as possible for an installation, and should include such 
information as the following: Make, type and size of 
Manifold 


pressure of gas in inches of water column or ounces 


boiler. Maximum release in Btu per hr. 


per square inch. Type of gas. Btu per cu ft. Specifi 
gravity. Gas pressure available ahead of the control 
valves. Maximum operating steam pressure. Minimum 
operating steam pressure. 

When this information is included in the specifications 
it is not necessary to make any assumptions that might 
prove incorrect or enter into involved correspondenc« 
determine what conditions exist on the job. 

With burner equipment of the type described above 
properly installed in accordance with factory recommen 
dations, test runs can be made that will show overall 
efficiencies of from 73 to 78 per cent and better, accord 
ing to our experience. In year ‘round operation, using 
automatic controls, average operating efficiencies of from 
70 to 75 per cent and better have been maintained 


Controls for Gas Burners 


Full-On and Full-Off—The automatic control often 
used with gas burners in steel firebox and _ sectional 
boilers is known as the “full-on and full-off” type. With 
this control in the most simple form the uptake damper 
is set in the proper position, as determined by flue gas 
analysis, to allow the efficient consumption of the amount 
of gas necessary for the maximum load. At the com 
mand of a limit control or thermostat the burner then 
operates at this maximum capacity when heat is needed 
and shuts off completely when the demand for heat is 
satished. The first refinement to this simple arrang« 
ment is the use of air louvers for closing off the 
supply when the burner is extinguished to prevent stack 
losses during periods of non-operation. 

Fig. 5 illustrates a typical full-on and full-off control 
system, which, when applied to a properly designed 
and sized gas burner and operating with a constant draft 
in the furnace, will maintain an overall efficiency of 75 
per cent or better, according to our experience. This 
constant draft can be assured by the appropriate uss 
a draft regulator as later discussed. 

The heart of the full-on and full-off control is the 
automatic gas control valve, which is available in two 
distinct types—the quick opening and the slow opening 
The quick opening valves are operated by either a sole 
noid or a motor and the slow opening valves by eithe: 
a motor or a gas actuated diaphragm. 

Experience has shown that the quick opening valves 
are not especially suited for inputs above 600 cu ft per 
hr because of the excessive ignition concussion and 
smothering action during the lighting cycle. It has also 
been our experience that the diaphragm valve is more 
flexible, since its operating speed may be controlled at 
will by adjustment of the orifice in the bleed line. 

A method which permits efficient operation of the en 
tire burner at low ratings during the fringe heating sea 
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A low pressure gage is 


sons is illustrated in Fig. 5. 
installed in the main gas line to the burner and the 
damper is fitted with some device that will allow the 
operator to return it to any predetermined and recorded 
position. The damper positions and the corresponding 
gas pressure readings are determined for various in- 
puts, from maximum to minimum, by means of flue gas 
analyses. These values are recorded on a chart and the 
operator can then at any time reset the equipment to 
whatever input he requires and maintain maximum ef- 
ficiency throughout the entire heating season. 

Floating or Modulating 
wiler is so situated on a metropolitan distribution sys- 


There are cases when a 


rem and is of such large capacity that it is not possible 
to operate it with full-on and full-off control. A sudden 
excessive demand may cause a great variation in line 
pressure and pilot failures on other gas fired appliances 
in the immediate neighborhood. This troublesome con- 
dition may be avoided by the application of a control 
system of the type known as the floating or modulating 
control, Figs. 6, 7 and 8, 

The control illustrated in Fig. 6 normally operates di 
rectly from the steam and is suitable for boilers carrying 
steam pressure from 5 lb per sq in. upward. By the 
addition of a small amount of equipment and a com- 
pressed air supply with a pressure of 15 lb per sq in. it 
will control steam pressures below 5 Ib. 

lor operation at steam pressures as low as 8 oz per 
sq in. the equipment shown in Fig. 7 is suitable. Its 
operating medium is water at 15 Ib per sq in. or higher, 
which makes it suitable for all installations. 

Fig. 8 illustrates the same control as Fig. 7 except for 
the addition of an adjustable cam which enables the op- 
erator to synchronize accurately the gas and air flows 
over the entire load range. Experience has shown that 
the maximum hourly gas input should be in excess of 
3500 cu ft before this type of equipment is warranted. 

All three of the above controls have the fulcrum of 
the valve lever arm suspended from an arm on an electric 
motor. The motor is connected in series with the limit 
and safety controls so that in the event of failure the 
valve will close regardless of what position the control 


is in at the time. 
sumption of current, or for manual resetting. 


They can be made to recycle on re- 
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In addition to being modulating controls these las 
three types also make use of the full-on and full-ot 
feature for complete cutoff at times of no load. Th 
modulating range is set to control from maximum burn 
capacity down to the safe minimum capacity of tl 
burner. After this point has been reached, should t¢! 
steam pressure continue to rise (due to lack of load 
the electric motor is released and the burner is exti 
guished. At such time as the steam pressure drops 
the cut-in point the burner is again ignited, at minimu 
fire, and the installation is again in readiness to thrott 
in accordance with the load. By means of this arrang 
ment light processing loads and fringe heating loads a 
taken care of automatically. 


Draft Regulator Should Be Used 


As is the case with the simple full-on and full- 
system, all of these controls must depend for their ef 
cient operation upon a constant draft being maintain 
on the stack side of the boiler uptake damper. A dr: 
regulator should always be used to assure this constar 
draft during all types of weather. These may be 
stalled individually on each boiler outlet as shown 
Fig. 9. However, there are times when this is not ec 
nomically feasible due to space limitations and one larg 
regulator must be placed in the breeching, as shown 
Fig. 10. 

\ simple rule that may be followed in sizing a drajt 
regulator for a particular installation is as follows 
a regulator is to be placed on a circular duct it shoul! 
have a diameter approximately three-fourths the dia 
eter of the duct. Therefore a 24 in. duct should b 
equipped with an 18 in. draft regulator. 
sults in a draft regulator with an area approximately 60 


Since this re 


per cent that of the duct this 60 per cent factor can 
used when making application to rectangular duct 
(Example: Rectangular duct 10 in. 30 in 300 
sq in. area; 60 per cent of 300 180 sq in. Theref 
use a 16 in. draft regulator since it has an area approxi 
mately equal to 180 sq in.) 

It is wise to specify that a draft regulator should be 
capable of maintaining the draft within 0.03 in. wat 
column plus or minus. 





Heat for the Los 
Angeles harbor de- 
partment machine 
shop is furnished 
by 11 foreed con- 
vection unit heat- 
ers, each 7.5 kw. 
240 volts. This elec- 
tric heating instal- 
lation makes prac- 
tically no increase 
in demand because 
it is so arranged 
that the heating cir- 
cuit is opened when 
the air compressor 
is running. An in- 
teresting feature of 
the installation § is 
the cable suspension 


Photo courtesy Bureau of 
Power & Light, Los Angel 
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The Psychrometric Chart 
Its Application and Theory 


By William Goodman* 


UBLICATION of the text of this series on the psychr 
metric chart was completed in April, and the first four of 
the appendices showing how the equations given in the 
text are derived appeared in the May HPAC. Publication of the 
appendices is continued this month. 
Some of the tables of end points for wet bulb lines for various 
barometric pressures have already appeared and more of them are 
presented this month. Use of the values given in these tables 


was explained on p. 6f3 of the October, 1939, issue 


Appendix 5 


\ir Mixtures 
Refer to big. 24 (p. 7, January, 1940, HPAC) When two 


streams of air from different sources are mixed, 


where m fraction of the total air in the mixture that is drawn 


from source 1 


Also, Ny + (1 Ny) Wy et , |2 
From [1], om (/ he) h h [3] 
From [2], m (% Z's) u a [4] 
Divide [3] by [4], 
} h } } 
[5 


rhis is the equation of a straight line on a chart the coOrdinates 


4 which are / and w 


To Prove Equation 17 of the Text 
‘ et vA 
From [2], m =n: [6] 
‘ uM 
rnc iA zw vu 
Also, 1 My mi l [7] 
rai " vA <u 
m i ‘ 
[8] 
m TW'y wi" 


Now from the geometry of Fig. 24, 


vw w l 
[9) 
“aA ar ] 
Also, G mG and G wiels . : . 110] 


where G equals total weight of air in mixture, and G: and G 


i 


‘qual weights of air from the two sources. Therefore, substitut 


ng [9] and [10] into [8] 
Ly Ge 
[11] 
L. G 
*The Trane Co Member of Board of Consulting and Contributing 


Editors, 
Part 13. Part 1 was published in Hearinc, Piping anp Air Con 
NING, June, 1939, pp. 357-360; Part 2 in July, pp. 421-424; Part 
August, pp. 485-487; Part 4 in September, pp. 549-551; Part 5 in 
ctober, pp. 613-615 and p. 617; Part 6 in November, pp. 671-674: Part 
n December, pp. 749-752; Part 8 in January, 1940, pp. 6-9; Part 
February, pp. 107-110; Part 10 in March, pp. 171-173; Part 11 in April, 
239-242; and Part 12 in May, pp. 303-305 
Copyright, 1940, by William Goodman 
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The equations developed here are va 
the points representing the vari tat it 
clear air field of the psychrometric chart 


Appendix 6 
Derivation of Equations 26 and 27 


Equation 4 of the text is 


} 
} 
But, ] 0.24 and 0.2 
Substitute [3] into [2] 
O.24fe + wel ved O.24/ u 
Now } 1061 + 0.45/ 
and h, 1061 + 0.451 


Subtract [6] from 


j 0.4 { 
j 0.4 
Substitute [8] int +], 
O24) + j " 
O.-4s, + 0 





Symbols Used 


(lor complete list, see p. 358, June, 1939, HPA¢ 
pertect gas constant tor W 4 
pertect fas constant tor iter val Soa 


G weight of dry air, lb per mi 


enthalpy of air-vapor mixtur t 1 
air in the mixture 

his enthalpy of moisture in liquid st 
water 
enthalpy of moisture in vapor state, Btu pet 
Vapor 
enthalpy of moisture in any state, Btu per I! 


moisture 


/ actual length of a line on psychromet: chart 
total barometric pressure, in. of mercu 

f partial pressure of wate por, 1 i : 

(/ quantity o1 heat added to the air or emo\ 


it, Btu per min 
moisture ratio, Btu per Ib of moisture evaporat 


into the air or condensed from it 


/ absolute temperature, deg Fah 
dry bulb temperature, deg Fal 
e wet bulb temperature, deg Fah 
specific volume of air-vapor mixture, cu ft per 
' 


ot dry air in the mixture 
i weight of moisture evaporated into the ai 
condensed from it, Ib per min 
absolute humidity of the air-vapor mixture, | i 
moisture per Ib of dry air in the mixture 
Subscript “1” refers to the initial state of the sul 


stance and subscript “2” refers to its final stat 
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Summary of 


The Psychrometric Chart 
Its Application and Theory 


By William Goodman 


Publication of the text of this series on the psychrometric 
chart and its application and theory was completed in 
the April issue. Therefore, the appendices are now pre- 
sented; these show the derivation of the various equa- 
tions which have appeared in the text sections. Additional 
tables of end points for wet bulb lines for various 
barometric pressures are also given this month; some 
of these tables have been published previously and more 
are to appear later... . . The series of which this in- 
stallment is a part has included new psychrometric charts 
for the low, medium and high temperature ranges, dis- 
cussion of the theory underlying them, and instructions 
and supplemental data for solving problems in practice 











Clearing and rearranging terms, equation 26 of the text is ob- 


tained. 


(0.24 + 0.45201) (4: —t2) = (Mtge -— gq) (% 7s ) | 10] 


Equation 5 of the text is 


U 
the=q [11] 
W. 


lt the process is adiabatic, 
O==@ 2.6. [12] 


Therefore, |11] reduces to 


Substituting [13] into [10], equation 27 of the text is obtained 


(0.24 + 0.457) (1 te) (Nge -— he) (ws — wr) [14] 

In this equation Ag is taken, of course, at the temperature of 
the vapor, and this is the same as the dry bulb temperature of 
the air with which it is mixed. For the derivation of equation 
25 of the text from equation 14 above, see the paragraphs imme 


o-* 


diately following equation 27 of the text. 


Appendix 7 
Derivation of Equation 36 of the Text 


The partial pressure of the air in a humid mixture of air and 
moisture is less than the total barometric pressure by the partial 
pressure of the vapor. Hence, the perfect gas equation for the 
air in the mixture is 


(Fit OD Oa Bik stan anol deuss hbo a meee fi 


Eliminating p between [1] and [2] and clearing, 


Pv 
— ee ol [3] 
B, + Byw 
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Equation 3 of Appendix 8 is 
h (0.24 + 0.45w)t + 1061% 


Substituting [4] into [5] and rearranging terms, 


0.24 Pz 0.45 wP2 


it + + SO4U 110.4 


BR, + Byw B ’ RB oA 


Differentiating [6] with respect to w with all other te 


remaining constant, and rearranging terms, 


dh 0.0399 Ps 
| Sod 
du By, (0.622 Zé 
B, 53.34 
where 0.622 
BR, 85.76 
In equation 7, P is in lb per sq ft To convert 
mercury, the constant 0.0899 must be multiplied by (0.49 
144). Also i 85.76 Making the necessary < ing 
reduces to 
0.03829 Pv 
L 954 g 
(0.622 + w) 
m which I is the total barometric pressure in inches of mercut 
and wv is the specific volume of the air-vapor mixtus 


feet per pound of dry air in the mixtur 


[Zo be continued] 


i 





Air Conditioning an Essential 


in Many Industrial Processes 


@ Air conditioned .gold beating rooms have solved 1 
problem of a uniform gold leaf product. for H 
and Co., Philadelphia, Pa., one of America’s old 

gold beating firms. Formerly, due to adverse weathe: 


fer 
as i 


conditions, the gold leaf tended to be uneven whi 
pressed between skins. Gold beating is still done | 
hand at the Hastings plant. The gold leaf is hammer 
out between skins in “books,” consisting of approx 
mately 100 skins each. Variations of moisture in thes 
skins prevented the gold from being beaten evenly 
through the skin. Air conditioning equipment, designed 
to maintain the temperature at 80 F and the relative 
humidity at 50 per cent regardless of outside conditiot 
was found to solve the problem 


@ Manufacture of nylon yarn and hosiery from coa 
air and water—opening frontiers for a new industrial 
empire in America—has been made possible by 
accurate control of temperature and humidity. Compli 
cated chemical processes employed in the manufactur: 
of both the nylon yarn and the nylon hose demand 
absolute accuracy in the control of the atmosphere Phe 
“freezing” of the tiny molten filaments into permanent 
form after striking cool air is the secret of nylon \t 
the du Pont company’s nylon plant at Seaford, Dela., 
two centrifugal refrigeration machines supply 1200 tons 
of cooling daily to the air conditioning system whi 
provides one of the exacting “controls” essential to the 


chemical process. 
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An air conditioned smoke house, with doors open to show fin- 
ished product. Note difference in color of finished product in 





house as compared with product on outside ready to be placed 
in the smoke house for processing when other trucks are removed 


Better Product by Air Conditioning 


Principles of Air Conditioning Improve Meat Products 


By ©. F. Gilliam* 


Ht smoke house, which for many years has been 
employed in the meat packing industry for finish 
ing the cure and smoking of meat products, is 
classified in the air conditioning industry as a dryer. 
llowever, as are all dryers, this is a special application. 
The main difference in this particular dryer is that in 
addition to the function of drying and application of heat 
for curing, smoke has to be added and maintained at 
fairly high densities in controlled quantities. The ex 
treme accuracy which is required in producing excellent 
qualities of meats in smoke houses has put a demand on 
the air conditioning industry to apply air conditioning 
principles to smoke houses or “smoke ovens,” as they 
are often called. 
The early applications of air conditioning principles 
were to existing smoke houses built of brick, which 


meant a heavy mass of material to heat and cool. Expe 


District Manager, Niagara Blower Co 


riments on these houses showed that high temperature 
of air delivered to the smoke house were necessary 

overcome the building losses, especially where outs! 
exposures occurred. Tests made on these applicatio 
showed that a 70 deg difference was often necessary; 
house processing meats which required a finishing te! 
perature of 170 F required an air supply to the hous 
of 170 plus 70 or 240 F. 
proved to be detrimental to the product in the house 


As a result of these experiences, insulated panel boar 


These high temperatures ott 


smoke houses have been used. These are constructed 

16 ga galvanized sheets on the inside and 20 ga gal 
nized sheets on the outside, formed into panels a! 
insulated with materials 2 in. thick. These panels 

put together with strips and joints which can be tight 
ened to be sure that no leaks occur. They are flexib 
and can be tightened or adjusted at any time after insta 


lation has been made. The doors are placed in hea\ 
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galvanized frames, and swing on three heavy hinges. 
Three latches are used so the doors can be drawn tight 
against a double seal. These houses are tightly con- 
structed to insure against any outward leakage of smoke 
and conditioned air. This principle of construction in- 
sures a minimum of heat loss, permitting a lower tem- 
perature of the air supplied to the smoke house. As an 
example, a product which finishes at an internal temper- 
ature of 142 F can be handled with a house temperature 
of 158 F and a temperature of the air supplied of 188 F, 


Above—Plan of smoke house showing supply and return ducts. 
Below—Automatic control for an air conditioned smoke house 
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or a 30 deg difference. The houses are made with suit 
able supply and return air openings which are sealed 
smoke tight after the supply and return ducts ar 
installed. 

Humidity is an important factor in smoke houses, and 
different products require different percentages 
\lso, the same product may require different humidities 
at various times during the processing 


ely on the all 


~ 


The results with any dryer depend larg 
important factors of air circulation and distribution. Air 
is the mechanical carrier of heat, moisture and smok« 
and from the product which is being treated. Unless 
is circulated uniformly over the product in the smoke 
house, non-uniform results will surely occur, causi 
damaged materials, delays in operation, often the expenss 
of reprocessing, and usually an inferior product as th 
hnal result. 

The distribution of air in the smoke house is acc 
plished by running the supply duct the full lengt 
the house at the top, blowing down and in the cente: 


with the cages or trees on each side The air is d 
charged downward at high velocities, which draws 
circulation the entire volume of air within the smoke 
house. The air is discharged into an open area and the 
aim is to produce the ejector effect without direct 
velocity of air impinging on any of the product Phe 
air discharged through the high velocity header is only 


about one-third of the air actually in circulation in the 
smoke house. In addition to producing uniform air ci 
culation this system has other advantages; due to thi 


handk cl 


comparatively small volume of air actuall) 
the fan, extreme compactness in heaters and other equy 
ment is obtained. 

The temperature, and the moisture and smoke content 
of the air delivered through the high velocity header, 1s 


luct. The 


different from that which passes over the pro 
process is one of dilution. The small amount of air sup 
phed to the smoke house carries the required amount oO 
heat, moisture and smoke to bring the entire volume of 
the room to the desired condition 

Fans, heaters, smoke pot, and humidifying equipment 
are situated outside of the oven, allowing all the space 


in the oven for product and eliminating the danger o 
damaging product through adjacent steam coils or steam 


lines, sprays and dirty smoke. The complete equipmer 
consists of a panel board smoke house of the proper size 
to suit the individual need, heater coils, supply fan, e 
haust fan, smoke pot, supply and return ducts, and auto 
matic control. The control includes a two pen re corde! 
controller for recording and controlling wet and dry bulb 
temperatures in the smoke house, a_ static pressur¢ 
regulator for relieving the excess pressure on the house 
through an exhaust duct, an outside air damper and 
motor operated automatically and a steam spray and 
automatic valve also operated from the two pen recordes 
controller. 

The cycle of operation is simple and automatic, Thi 
recorder-controller is set at the predetermined wet and 
dry bulb temperatures. With the fans in operation the 
air is drawn over the heater coils to heat to the proper 
degree of temperature. A duct connects the smoke pot 
to the inlet of the fan between the heater coils and the 
suction side of the fan The density of the smoke ts con 
trolled by a damper in the duct about 1 ft from the smoke 
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Summary of 


Better Product by Air Conditioning 
By O. F. Gilliam 


The smoke house—or smoke oven—aused for many years 
in the meat packing industry for finishing and curing 
meat products is classified in the air conditioning in- 
dustry as a dryer. As are all dryers, it is a special appli- 
cation; in addition to the function of drying and appli- 
cation of heat for curing, smoke must be added and 
maintained at fairly high densities in controlled quan- 
tities. . . . . The author describes the construction of 
modern smoke houses employing the principles of air 
conditioning, the temperature requirements, air distribu- 
tion and circulation, and method of automatic control. 
He concludes by summarizing the advantages of the 
method, .... This article is another of the many which 
have appeared in Heatine, Pirtnc ann Air CoNnprrioninG 
since May, 1929, showing how air conditioning serves 


almost every type of industry and manufacturing process 











producing apparatus. The heated air and smoke are 
drawn into the fan, discharged into the supply duct to 
the high velocity supply header and delivered to the 
smoke house. Two return ducts are employed, returning 
the air from the house after it has done useful work, 
bringing it again over the heater coils to be reheated 
and after reheating, reconcentrated with smoke. This 
cycle is repeated. 

[f the house is too dry the recorder-controller causes 
the steam valve on a humidifier to become energized and 
opens to allow moisture in controlled amounts to be 
admitted to the house. In case too much humidity is 
built up in the house the recorder-controller will cause 
the humidifying valve to close, and open the outside air 
intake to take in dry outside air, heating it and supply- 
ing it to the house for dehumidifying. 

Tests have shown that product can be finished in such 
a house, using hams as an example, with a variation in 
internal temperature of the ham of not more than 2 F 
where the hams do not vary more than 2 Ib in weight. 
This variation in temperature is traceable to the differ- 
ence in weight, because every test showed that light 
hams finished with higher temperatures and the heavy 
hams with lower temperatures. Product having a wider 
variation ii weight than 2 lb had a difference in finishing 
temperature of 6 F. This was the widest variation re- 
corded. 

In addition, the following advantages of the air con- 
ditioned smoke house are indicated : better, more uniform 
and lasting color; product finishes more uniformly ; 
savings in shrink due to close control of temperature and 
humidity ; cleaner product due to clean smoke admitted 
to oven; automatic control of conditions in smoke oven; 
conditioned oven not affected by atmospheric conditions ; 
saving in space requirements and cost of building con- 
struction ; entire operation completed on one floor ; elim- 
ination of fire hazard. 





District Heating Association 
Holds Meeting at French Lick 


The committee reports presented at the annual meet 
ing of the National District Heating Association held las 
month at French Lick, Ind., included a number of item 
of general interest. 

The research committee (G. K. Saurwein, chairman 
report included a discussion of standardization of the cd 
gree day, by S. S. Sanford and A. W. Wieters, devote 
to clearing up confusion which has arisen because « 
variations in the methods of calculating degree days. Thy 
report stated that inasmuch as the weather bureau ji 
considered the authority in matters pertaining to th: 
weather, that the degree day data supplied by th 
weather bureau should be considered as standard. |) 
was recommended that where weather bureau station: 
report monthly degree days, these values be used, a1 
where the stations do not report degree days that th 
be calculated from daily mean temperatures as reporte 
by the weather bureau. (By daily mean temperature ; 
meant the average of the maximum and minimum ten 
peratures for a day). Use of the degree day in conne 
tion with summer air conditioning was considered, but 
it was felt that not enough data are yet available t 
draw definite conclusions. 

The research committee report also included discu: 
sions pertaining to steam jet refrigeration for air condi 
tioning. Thomas Ravese briefly described the contro! 
of a 140 ton comfort cooling job, comprising a standard 
three booster unit with surface condenser. The control 
is arranged so that when cooling is required by the ai 
conditioning system, a dew point thermostat will auto 
matically start the evacuating equipment and the pumps 
in proper sequence, turning on one or more boosters as 
required, after the vacuum has been built up, entirely 
without the attention of the operator. This installatior 
establishes the feasibility of operating a steam jet r 
frigeration unit of considerable capacity automatically 
he stated. 

In a discussion of city water problems in air condi 
tioning, Richard E. Hull said that the cost of New York 
City water as condenser water for steam jet air condi 
tioning is greater than the cost of the steam for a giver 
installation. For this reason, efforts have been directed 
toward water saving. The New York Steam Corp. has 
3300 tons of steam jet air conditioning load, he stated, 
and of this, 1100 tons represents plain city water con 
denser supply installations. 

R. Y. Sigworth, who is supervisor of utilities at Penn 
sylvania State College, contributed a discussion on main 
tenance of thermostatic traps on radiators and riser traps 
to the research committee report. He pointed out that 
life of thermostatic traps can be increased by careful 
supervision in operation and maintenance. Installation 
of heat control and proportional orifices will increas 
trap life materially by reducing the steam pressure to 
which the elements are subjected. 

It has been found advisable to inspect and clean all 
traps once a year; the elements should be washed in 
gasoline or kerosene and any defects remedied. 

The distribution committee (A. A. Sellke, chairman ) 


[Concluded on p. 374] 


Heatinc, Princ ano Am Conorrionine, June, 1940 








Properties of Mixtures of Air and Saturated Water Vapor 


for Barometric Pressures from 22 In. to 32 In. of Mercury 


By William Goodman* 


Apsout 


ITE 


Humipiry 


Temp 
Dec | 
Fane | Pounps 


40 0.0001123 
39 0001189 
38 0001260 
37 | .0001334 
36 | .0001412 


45 (00001493 
34 | .0001580 
43 0001670 
32 0001766 
31 0001865 


3 |0.0001972 
= 0002082 
278 | .0002197 
| 


27 0002320 
26 0002448 
25 \0.0002582 
24 | 0002723 
23 | .0002872 
22 0003027 
21 0003189 
20 |0 0003360 


19 0003540 
18 0003726 
17 0003921) 
— 16 | .0004129) 


0004341 








is |0 
14 0004567 
13 0004804 
12 0005049 
~— if 0005303 
10 lo 0005577 
9 | 0005856 
8 | .0006154 
7 0006457 
6 0006776 
5 }0.0007116 
-~ 4 0007 464 
; 0007827 
2 0008214 
i 0008615 
0 |0.0009025 
I 0009455 
2 0009906 
; 001038 
4 001087 
5 10. 001138 
6 001191 
7 001246 
8 001304 
9 001365 
10 }0.001427 
ii | .001493 
12 001561 
13 001630 
14 001705 
15 jo 001782 
16 001861 
17 001943 
18 | .002029 
19 002118 
| 
20 }0.002210 
21 002308 
22 002407 | 
3 002511 
4 002619 
25 |0.002729 
26 002847 
27 002967 
28 003091 
29 003221 | 
10 (0.003356 
i 003498 
2 003640 
43 003793 
4 | 003949 | 
iS (0.004110 
16 | .004280 
37 | 004455 
8 004635 
) 004821 | 


Tubulations for 


All tabulated values (except temperatur 


Grains 


NWNNNN NWN meme meee ee eee 


i 


OYA £2 ew 


31 
32 
33 


*The Trane Co. Member of Board 


22 in., 


VoLume 
Dray! Vo.tume 
Arm | Increase 
Cu | or Humip 
Fr Air 
Per Cent 
D 
4 5 
7862 10.21 0.01806 
8323,10.24 o19it 
8818'10.26 02025 
9336 19.28 02144 
9882 10.31 02270 
045 (10.33 0.02400 
106 (10.36 02540) 
169 |10.38 02685) 
236 (10.41 02839 
306 (10.43 ,02998 
| 
380 (10.45 0.03170 
458 (10.48 03348) 
538 (10.50 03532 
624 (10.53 03730 
713 10.55 03935 
807 10.58 0.04150 
906 (10.60 04378 
O11 (10.62 04618 
119 |10.65 04866 
232 110.6 05127 
352 (10.70 0. 05402 
478 (10.72 05691 
608 (10.75 05990) 
745 (10.77 06304 
890 (10.79 06638 
039 (10.82 0.06980 
197 10.84 07342 
363 (10.8 07723 
534 (10.89 O8118 
712 |10.92 08526 
904 10.94 0.08966 
099 (10.96 09414 
3O8 (10.99 O9R894 
520 |11.01 1038 
744 #11.04 1089 
981 11.06 0.1144 
225 (11.09 1200 
479 11.11 1258 
750 |11.14 1321 
O31 (11.16 1385 
318 |11.18 0.1451 
619 (11.21 1520 
934 |11.23 1593 
264 |11.26 1668 
611 |11.28 1748 
967 |11 31 0.1830 
$38 (11.33 1915 
725 |11.35 2004 
129 |11.38 2097 
555 11.40 2195 
988 (11.43 0.2294 
45 (11.45 2401 
93 (11.48 2510 | 
41 11.50 2621 
94 (11.52 2742 | 
47 11.55 0.2864 
02 11.57 2991 
60 11.60 3123 
20 |11.62 3262 
83 (11.65 3406 
47 11.67 0.3553 | 
15 11 of 3710 | 
8&5 11.72 3869 
58 (11.74 4037 
$3) (11.77 4211 
1 (11.79 0.4388 | 
93 (11.82 4578 | 
77 11.84 4770 
64 (11.87 4970 | 
5S (11.89 5179 
50 11.91 0 5396 
48 11.94 $623 
48 (11.96 5850 | 
55 (11.99) 6095 | 
64 12.01 6348 | 
77 12.04 0.6607 | 
96 (12.06 6879 | 
18 (12.08 . 7157 
44 #/12.11 7449 
75 {12.13 7747 


23 in., 24 in., 


Ip | 
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= 
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5 
25 


2401 
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0.1192 0.1172 
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1337) 1315 
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1874 1848 
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Properties of Mixtures of Air and Saturated Water Vapor 
Barometric Pressure 31 In. of Mercury 


All tabulated values (except temperatures and pressures) are quantities per pound of dry air in the 
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mixture, 








Apso.ute : 
Husuprry VoLuME (Hear Content) 
Temp Dray| Votume Hum- Water Atr- Temp 
Dec Arr | Increase ID 1061 Vapor Vapor Dec 
Faur | Pounns | Grains | Cu | or Humip Spr- Bru Mixture || Faure 
| Fr Arr CIFIC TU 
| Per Cent | Heat 
t we 7, | % 5” hy h t 
1 2 3 4 5 6 7 8 9 1 
| | 
120 0.07806 546.4 }14.10 12.51 0.2751 82.82 86.93 115.74 160 
121 | 08055 | 563.9 }14.13 12.90 2763 85.46 89 74 118.78 161 
122 | .08308 | 581.5 }14.15 13.31 2774 88.15 92.59 121.87 162 
123 | 08574 600.2 114.18 13.73 2786 90.97 95 59 125.11 163 
124 | .08845 619.2 14.20; 14.17 2798 93.85 98 65 128.41 164 
| | 
125 \0 09128 | 638.9 14.22 14.62 0.2811 96.84 101.85 131.85 165 
126 09418 659.2 14.25) 15.08 2824 99 92 105.12 135.36 166 
127 09718 680.3 14.27 15.56 2837 103 11 108 51 138.99 167 
128 | .1003 701.9 14.30 16.06 2851 106. 39 112.00 142.72 168 
129 | .1035 724.2 14.32 16.57 2866 109.76 115.60 146.56 169 | 
130 |0.1068 | 747.7 14.35 17.10 0.2881 113.33 119 40 150.60 170 
131 1102 | 771.5 14.37 17.64 2896 116.93 123.25 154.69 171 
132 1136 795.5 14.40 18.20 2911; 120.57 127.13 158.81 172 
133 1173 821.1 14.42 18.78 2928 124 46 131.27 163.19 1723 
134 1211 847.5 14.44 19.37 2945 128 46 135 54 167.70 174 
135 |0.1248 873.7 14.47 20.00 0.2962 132.43 139.79 172.19 175 
136 1289 902.4 14.49 10.63 2980 136.78 144.43 177.07 176 
137 1331 931.6 14.52 21.29 2999 =141.20 149 16 182.04 177 
138 1374 961.9 14.54 21.98 3018) 145.79 154 06 187.18 178 
139 1418 992.7 14.57 22.68 3038 150 46 159 05 192.41 179 
| 
140 (0.1464 1024.7 14.59 23.41 0.3059 155.31 164.24 197 84 180 
141 1511 /1057.5 14.61 24.17 3080 «160.29 169 56 203.40 181 
142 1561 1092.4 14.64 24.95 3102 165.58 175.22 209 . 30 182 
143 | .1611 1127.4 114.66 25.76 3125) 170.87 180.89 215.21 183 
144 1663 1164.0 14.69 26.60 3148 176.42 186.83 221.39 184 
145 0.1717 1202.0 14.71 17.47 0.3173 182.19 193.03 227 .83 185 
146 1774 1242.1 14.74 18.36 .3199 188.26 199. 53 234.57 186 
147 | .1833 1283.0 14.76 23.29 3225| 194.47 206.18 241.46 187 
148 1894 1325.5 14.78 30.26 3252) 200.90 213.08 248.60 188 
149 1956 1369.2 14.81 $1.26 3280 207.53 220.19 255.95 189 
150 0.2022 1415.3 14.83 $2.30 0.3310 214.51 227 .68 263.68 190 
1Si | .2089 11462.6 14.86) $3.39 | .3340| 221.69 235.37 271.61 191 
152 .2157 1510.1 14.88) 34.50 | gare 228 .89 243.11 279.59 192 
153 2233 1563.0 14.91 $5.67 .3405| 236.90 251.70 288 42 193 
154 2309 1616.0 14.93 36.87 3439 244.93 260.33 297.29 194 
| 
155 0.2388 1671.4 14.95 38.13 0.3475 253.33 269 . 36 306.56 195 
156 . 2470 1728.7 }14.98 39.44 3511 262.02 278.72 316.16 196 
157 2553 1787.3 15.00 40.79 3549 270.91 288 27 325.95 197 
158 | .2643 1850.4 15.03 42.20 3590, 280.46 298 55 336.47 198 
159 2736 «= [1914.9 15.05 43.67 3631, 290.25 309 07 347.23 199 
200 


District Heating — 

[Concluded from p. 372 
report included a paper by V. J. Suche on steam loss 
from an underground main and its relation to steam 
distribution system unaccounted-for losses. In the con- 
clusions it was stated that line loss, or loss due to radia- 
tion only, represents about half the unaccounted-for 
steam. Once a system has been installed, this loss can 
be kept at a minimum by constant maintenance of ex- 
posed insulation and operating at as low a temperature 
as possible. 

The other half of the unaccounted-for steam is truly 
unaccounted for, as it cannot be correctly allocated to 
each of its contributing factors. The only hope for a 
reduction lies in the adoption of approved metering 
methods when possible, and constant vigilance and main- 
tenance for leaks, faulty safety valves and traps. Some 
reduction in loss can be made by carrying as low a 
system pressure at all times as is consistent with good 
service. 

The feature of the commercial 
report was a paper on study of heating economies, by 
Earle Shultz and J. C. Butler. A joint report of the 
National Association of Building Owners and Managers 
and the NDHA, it covered a study of some 1000 build- 
ings and showed the influerice of various types of heating 
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ABSOLUTE ENTHALPY 


Huipiry Votumt (Heat Content 
Dry VoLtume Hus- WarTer Ar 
Ar Increase ID 1C6law Vapor Vapor 
Pounps | Grains Cu | or Hump Spe- Bru Mrxtur: 
Fr Arr cIFric Bri 
Per Cent | Heat 
wt MD hy ; 
2 ; 4 5 6 7 S 
0.2832 1982 5 15.08 45 21 0.3674 700.49 320 08 
2933 2052 8 15 10 46.80 3720, 341 14 331.55 
3038 2126.5 15.12 48.48 3767; 322.31 343.58 
3147 2202.9 15.15 50 21 3816 $33.90 356.05 
3262 [2283 1 15.17 52. 04 3868 346.05 369 14 
0.3381 2366.6 15.20 53.94 0.3921 358.71 382.79 
3507 2454.6 1§.22 55.94 39078 37205 $97 16 
3637 2546.1 15.25 58.01 4037 $85 92 #12 11 
3775 2642.8 15.27 60.20 4099 «400.57 427.90 
3919 2743.2 15.30 62.48 4164 415 80 444 35 
0.4070 2849 .1 15.32 64.89 0.4232, 431.84 461.63 
4229 2960.0 15.34 67.40 4303, 448.65 479 78 
4396 }3077.2 15.37 70.06 4378 466.42 498 95 
4573 3200.8 (15.39 72.87 4458) 485.15 $19.17 
4758 3330.7 15.42 75.82 4541 504.85 540 44 
0.4952 3466.4 15.44 78.89 0.4628 525 41 $62 65 
5158 3610.7 15.47 82.16 4721 547.29 586.28 
5376 3763.4 15.49 85 63 4819 570.45 611.29 
5607 3924.6 15.51 89.29 4923 594 86 637.70 
5852 4096.1 15.54 93.18 S033 620.85 665.74 
0.6114 4279.5 15.56 97.33 0.5151 648 65 695 79 
6390 4472.8 15.59 101.7 §275 677.95 i2 47 
6686 4680.5 15.61 106.3 5409 709 43 761 51 
7003 4902.4 15.64 111.4 5552) 743.06 797.90 
7341 5138.4 5.66 116.8 5703' 778.84 836 61 
0.7703 5392.0 15.68 122.5 0.5866 817.28 R78 21 
8089 $662.0 15.71 128 6 6040 858.19 922.49 
8505 5953.2 18.73} 135.2 6227| 902 34 970.29 
8957 6269 9 18.76 142 4 6431 950 34 1022.3 
9449 6614.1 15.78 150.2 6652 1002 5 1078 8 
0.9978 6984 3 15.81 158.6 0.6890 1658 6 1139.4 
1.056 7388.5 15.83 167.8 7150 1119.9 1205.8 
1.119 7832.3 15.85 177.8 7435 1187.2 1278.7 
1.189 8323.7 15. 88 188.9 7751 1261.6 1359.4 
1.265 8856.4 15.90 201.0 8093 1342.4 1446.9 
1.351 9454.2 15.93 214.5 0.8478 1433.0 1545.1 
1.445 10,117 15.95 229.5 0.8904 1533.5 1654.0 
1.552 10,863 15.98 246 4 0.9383 1646.5 1776.4 
1.672 11,702 16.00 265 4 0.9923 1773.7 1914 3 
1.781 12,470 16.03 282.7 1.042 1890.1 2040.6 
1.963 13,744 16.05 311.5 1.124 2083 2 2249.9 
systems and of controls. (See HEATING, PIPING AND 





















AIR CONDITIONING, October, 1939, pp. 609-612, and 
November, 1939, pp. 667-670, for further information 
about this study and tabulated results). 
The report of the committee on operating statistics 
(W. A. Herr, chairman) concluded by summarizing the 
district heating highlights of the year 1939 as follows 
An increase in sales volume for most companies, with the 
exception of those in the Mountain and Pacific districts. 
An increase in revenue and a slight decrease in average rate 
for practically all companies, excepting those in the Mountat 
and Pacific districts. 
A small increase in connected load. 
Cooler weather for most companies in the Eastern, Central 
and Southern districts. 
A decrease in cost of fuel per million Btu for most of th 
companies, 
A decrease in number of employees, a slight increase in averag: 
hourly rate and a negligible reduction in total hourly cost of 
labor. 
A slight increase in invested capital. 
Many other reports and papers were presented which, 
because of their specialized interest and lack of space, 
are not reviewed here. 
The officers elected for the coming year are Fred L 
Witsell, president ; Leonard S. Phillips, John M. Arthur 
and D. C. Turnbull, Jr., vice-presidents; John F. Col 
lins, Jr., secretary-treasurer; and R. M. Nee, J. M 
Barnes and G. D. Winans, executive committee. 
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When you wonder what to do—remember that there is always 
work to be done by the Society and its members: Codes to be spon- 
sored and developed; funds to be secured for research; data to be 
analyzed and tabulated for everyday service; cooperative effort to es- 
tablish a uniform method of heat loss calculations. These and in- 
numerable other problems face the officers, committees, the members, 
and the profession at large. There is something waiting for the atten- 
tion of everyone who desires to cooperate and advance the art of 
heating, ventilating and air conditioning. 

Send in an idea for research—a suggestion for THE GUIDE— write 
a paper—get a new member—offer a lead for employment! This coop- 
eration will help make your Society a better and more influential 
organization for service. 
























































ATLANTA: Organised, 1937. Headquarters, Atlanta, Ga. 
Meets, First Monday. President, T. T. Tucker, 260 Peachtree 
St., N. W. Secretary, L. F. Kent, P. O. Box 1673. 


CINCINNATI: Organised, 1932. Headquarters, Cincinnati, 
O. Meets, second Tuesday. President, H. E. Sproutr, 1005 
Ameriéan Bldg. Secretary, W. H. JUNKer, 6068 Dryden Ave. 


DELTA: Organized, 1939. Headquarters, New Orleans, La. 
President, G. E. May, 317 Baronne St. Secretary, F. G. Burns, 
317 Baronne St. 


GOLDEN GATE: Organised, 1937. Headquarters, San Fran- 
cisco, Calif. Meets, First Tuesday. President, N. H. Pererson, 
1129 Folsom St. Secretary, J. A. Hm, 245 Market St. 


ILLINOIS: Organized, 1906. Headquarters, Chicago, IIl. 
Meets, Second Monday. President, Tom Brown, 1805-27 N. 
Kostner Ave. Secretary, M. W. BisHop, 228 N. La Salle St. 


IOWA-NEBRASKA: Organised, 1937. Headquarters, 
Omaha, Neb. Meets, Second Tuesday. President, T. R. Joun- 
son, 818 Hubbell Bldg., Des Moines, Ia. Secretary, Perry 
La Rue, 629-3rd St., Des Moines, Ta. 


KANSAS CITY: Organized, 1917. Headquarters, Kansas 
City, Mo. Meets, Second Monday. President, A. D. Marston, 
1330 Baltimore. Secretary, Henry Norrserc, Jr., 914 Campbell 
St. 


MANITOBA: Orgenised, 1935. Headquarters, Winnipeg, 
Man. Meets, Third Thursday. President, G. C. Davis, 307 
Power Bldg. Secretary, IvAN McDonatp, 44 Princess St. 


MASSACHUSETTS: Organized, 1912. Headquarters, Bos- 
ton, Mass. Meets, Third Tuesday. President, H. C. Moore, 
Massachusetts Institute of Technology, Cambridge. Secretary, 
C. M. F. Peterson, 77 Massachusetts Ave., Cambridge. 


MICHIGAN: Organized, 1916. Headquarters, Detroit, Mich. 
Meets, First Monday after the 10th of the Month. President, 
W. C. RANDALL, 2250 E. Grand Blvd. Secretary, W. H. O1p, 
1761 Forest Ave., W. 


MINNESOTA: Organised, 1918. Headquarters, Minneapolis, 
Minn. Meets, Second Monday. President, M. H. ByERKEN, 533 
S. 7th St. Secretary, D. B. ANpeRson, 1999 Pinehurst Ave., 
St. Paul, Minn. 


MONTREAL: Organized, 1936. Headquarters, Montreal, 
Que. Meets, Third Monday. President, C. W. JoHNson, 630 
Dorchester St., W. Secretary, F. G. Phipps, 5431 Earnscliffe 
Ave. 


NEW YORK: Organized, 1911. Headquarters, New York, 
N. Y. Meets, Third Monday in month. President, O. O. Oaks, 
119 Oakridge Ave., Summit, N. J. Secretary, T. W. Reynotps, 
100 Pinecrest Dr., Hastings-on-Hudson, N. Y. 


NORTH CAROLINA: Organized, 1939. Headquarters, 
Durham, N. C. President, Arvin Pace, 1001 S. Marshall St., 
Winston-Salem, N. C. Secretary, T. C. Cooxe, 400 E. Pea- 
body St., Durham, N. C. 
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NORTH TEXAS: Organised, 1938. Headquarters, Dallas, 
Tex. Meets, Second Monday in Month. President, L. S. Gu- 
BERT, 1314 Liberty Bank Bldg. Secretary, T. H. ANSPACHER, 
702 Tower Petroleum Bldg. 


NORTHERN OHIO: Organized, 1916. Headquarters, Cleve 
land, O. Meets, Second Monday. President, H. E. Wetze.., 6107 
Carnegie Ave. Secretary, C. M. H. Kaercuer, 3030 Euclid Ave 


OKLAHOMA: Organised, 1935. Headquarters, Oklahoma 
City, Okla. Meets, Second Monday. President, R. G. Dotan, 
614 W. Grand. Secretary, S. L. Rotianp, 321 N. Harvey Ave 


ONTARIO: Organised, 1922. Headquarters, Toronto, Ont 
Meets, First Monday. President, J. W. O’Newt, 8 Springniount 
Ave. Secretary, H. R. Rotu, 57 Bloor St., W. 


OREGON: Organised, 1939. Headquarters, Portland, Ore 
Meets, Thursday after First Tuesday. President, T. E. TAaytor, 
307 Postal Bldg. Secretary, B. W. Moore, 7408 S. E. 35th Ave 


PACIFIC NORTHWEST: Organised, 1928. Headquarters 
Seattle, Wash. Meets, Second Tuesday. President, M. J. 
HAUAN, 3412-16th South. Secretary, H. T. Grirriru, 324-1411 
4th Ave. Bldg. 


PHILADELPHIA: Organised, 1916. Headquarters, Phila 
delphia, Pa. Meets, Second Thursday. President, C. B. East- 
MAN, 530 Brookview Lane, Brookline, Pa. Secretary, A. C. 
CALDWELL, 550 South 48th St., Philadelphia, Pa. 
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PITTSBURGH: Organised, 1919. Headquarters, Pittsburgh, 
Pa. Meets, Second Monday in Month. President, F. C. Mc- 
INTOSH, 1238 Brighton Rd. Secretary, T. F. Rockwett, 
Carnegie Institute of Technology. 


ST. LOUIS: Organised, 1918. Headquarters, St. Louis, Mo 
Meets, First Tuesday. President, C. E. Hartwetn, 231 W. Lock 
wood Ave., Webster Groves, Mo. Secretary, C. F. Boesrer, 
101 E. Essex, Kirkwood, Mo. 


SOUTH TEXAS: Organized, 1938. Headquarters, Houston, 
Texas. Meets, Third Friday. President, C. A. McKrnney, 
913 United Gas Bldg. Secretary, D. S. Cooper, 2615 Fannin St. 


SOUTHERN CALIFORNIA: Organized, 1930. Headquarters, 
Los Angeles, Calif. Meets, Second Tuesday in Month. President, 
J. F. Park, 1234 S. Grand Ave. Secretary, E. P. Weis, 2730 
E. Eleventh St. 


WASHINGTON, D. C.: Organised, 1935. Headquarters, 
Washington, D. C. Meets, Second Wednesday in Month. Presi 
dent, T. H. Urpaut, 726 Jackson Pl., N. W. Secretary, P. H. 
LouGHran, Jr., 4513—49th St., N. W. 


WESTERN MICHIGAN: Organised, 1931. Headquarters, 
Grand Rapids, Mich. Meets, Second Monday. President, T. D 
SraFForD, 954 Ogden Ave., S.E. Secretary, F. C. WARREN, 200 
Division Ave., N. 

WESTERN NEW YORK: Organised, 1919. Headquarters, 
Buffalo, N. Y. Meets, Second Monday. President, C. A. Gir- 
FoRD, 78 Roycroft Blvd., Snyder, N. Y. Secretary, S. M. 
QUACKENBUSH, 597 Michigan Ave., Buffalo, N. Y. 


WISCONSIN: Organized, 1922. Headquarters, Milwaukee, 
Wis. Meets, Third Monday. President, H. C. Frentzer, 4363 
N. Wildwood Ave. Secretary, W. A. OQuweENeEEL, 801 Marshall 
Ave., South Milwaukee, Wis. 
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Study of Changes in the Temperature and 
Water Vapor Content of Respired 
Air in the Nasal Cavity 


By Lauren E. Seeley* (MEMBER), New Haven, Conn. 


Introduction 

HE project, being new, required the development 

of apparatus and procedures. Any experimenter 

will know what he is spared if an account of the 
development is omitted. Conceived in 1936, with pre- 
liminary work in 1937, it was not until 1938 and 1939 
that what seemed like satisfactory results were obtained. 
The project was to measure changes in the temperature 
and water vapor content of respired air at certain posi 
tions in the nasal cavity with room air at various tem- 
peratures and relative humidities. The reason was a 
desire to discover if the control of relative humidity in 
occupied enclosed spaces was really important. Body 
heat loss studies were in general establishing the view 
that the condition of the air was important only as it en- 
abled bodies to reject, without discomfort, an amount of 
heat equal to that evolved by body metabolism. Assum- 
ing no extremes in the humidity of air, this view is scien- 
tifically accurate for any static condition which achieves 
therma! ecuilibrium. Unfortunately, conditions are not 
in fact static because individuals are themselves mobile. 
They are going from place to place—indoors and out 
doors—back and forth. They are literally passing almost 
instantly from one climate to another. Becoming ac- 
climatized to daily and seasonal outdoor changes is some- 
times in itself a severe process in temperate climates. 
Modern conditions involve subjection to changes which 
may induce consequences more important than is gen- 
erally realized. Obviously, it is necessary to learn what 
actually happens to respired air in the nasal cavity before 
the effects of a sudden climatic change can be completely 
evaluated. 

The following may help to unfold the problem. Cold 
air of moderate relative humidity will, upon being heated, 
have a much lower relative humidity. This happens 
when cold, outdoor air leaks into a heated but unhumid- 
ified structure. The cold air, upon being heated, is called 
dry and is believed by many persons to be unhealthful. 
Yet in heating that air the water vapor is not lost. Its 
density per unit volume is only reduced somewhat be- 
cause the volume of air is somewhat increased due to its 
rise in temperature. This means that, when breathed, 
the water vapor per unit volume is not much different 
whether the above air is warm or cold. 

If the air in both cases (viz., warm and cold) is heated 
and humidified in the nasal cavity to the same final con- 
ditions, it follows that the moisture supplied in the nasal 
cavity would be about the same for equal volumes of air 
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breathed. The so-called drying of the mucous met 

brane would be very little more in one case than in the 
other. However, if the air is not heated and humidified 
to the same final conditions, the moisture losses in the 
nasal cavity would be different The sensations associ 
ated with the dry atmosphere might be a definite cons 
quence of a higher rate of moisture loss especially when 
suddenly imposed. Whether or not an adequate adjust 
ment can be made eventually to an altered atmospher: 
would depend upon individual characteristics. Passing 


from the atmosphere into a heated or cooled building in 
volves an altered atmosphere. 

When heat losses from the body by radiation and « 
vection are not sufficient then the evaporative loss from 
skin surfaces makes up or attempts to make up the dit 
ference. Skin surfaces are sometimes moist and som 
times not. The respiratory system is different. The su 
faces therein are normally moist. These moist surfaces 





Fig. 1—Partial view of test rooms 


should be responsive to any and all changes in the water 
vapor pressure of inspired air regardless of whatever 
may be the extent of the evaporative heat loss from the 
external surfaces of the body. A body may be protected 
by clothing but the respiratory system, especially the 
nasal cavity, must cope with whatever air the environ 
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ment provides. Persons must breathe the air that sur- 
rounds them. The physiological consequences of the 
air inspired must be distinguished from thermal, external 
effects. 

In Part I a brief account of experimental procedures 
and the results in graphical form will be given. Part II 
is an indulgence in the human and understandable desire 
to speculate upon results achieved and further work to 
be done. It is speculation which induces new undertak- 
ings. And presumably it is required from time to time 
in order to carry on, 

Part I 

The object of the experiments was to measure the 
changes in temperature and moisture content of respired 
air at different positions in the nasal cavity. The experi- 
ments required : 

(a) an enclosed space with a controlled atmosphere. 

(b) a means of securing a sample of respired air. 

(c) measurements of said air sample to find its temperature 


and moisture content. 
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Fig. 2—Room air conditions used in the tests 


In the Laboratory of Applied Physiology an enclosed 
space about 9 ft square and 7 ft high within a larger 
room was made available (see Fig. 1 for partial view). A 
5 hp air conditioning unit was installed for heating or 
cooling the test room. A mechanically-aspirated psy- 
chrometer and an electric oven were placed in the test 
room. While air conditions were held nearly constant 
for any one series of tests the various conditions achieved 
were somewhere within the area shown in Fig. 2. These 
conditions embrace those used by the American So- 
CIETY OF HEATING AND VENTILATING ENGINEERS, Dr. 
C.-E. A. Winslow and his associates, Dr. E. F. DuBois 
and others in their body-heat-loss studies. 

The sample of respired air was obtained from the nasal 
cavity generally between the floor of the cavity and the 
inferior turbinate by means of a stainless steel tube % in. 
in diameter and about 5 in. long. Except for that portion 
of the tube actually inserted in the nose, the remainder 
was enclosed in a layer of wool covered with oiled silk. 
The sampling tube was perforated near the end to admit 
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the air sample. Near the perforations, within the tube 
was a copper-constantan thermocouple made of very fin 
wire for quick response. The couple was considered t 
be adequately shielded from radiation. 

The sampling tube was inserted into the nasal cavit) 
in the positions shown in Fig. 3. The positions coul 
be duplicated by means of the adjustable stop show: 
below the tube. Positions were numbered 1, 2 and 3 
The letter 7 was used to indicate samples taken during 
inspiration and E for samples.during expiration. | 
addition to the above a position No. 4 (not shown) wa 
used to indicate a test where the tube was out in th: 
portal of the nose for the purpose of taking expired ai: 
only. 

The sampling tube could be attached or detached fron 
an electrically heated, insulated handle in which a pus! 
button valve was located. This valve was manual! 
operated to control the time and duration of taking th: 
sample. From the handle the air passed through a: 
absorption tube containing anhydrous magnesium pet 
chlorate. This substance absorbed the water vapor i 
the air sample. The absorption tube was placed in ai 
insulated bag. All outside parts of the air flow systen 
from the sampling tube to the absorption tube wer 
either insulated or heated. The sampling tube whe: 
not in use and the absorption tubes were kept warm in 
an electric oven. The water vapor was not allowed to 
condense before the air sample reached the absorption 
tube. The various parts described above may be seen in 
Figs. 4 and 4a. Insulation on the tube is not shown. 

After leaving the absorption tube the air, now dry, was 
conducted to the larger room to a collecting bottle. The 
air bubbled up through distilled water contained therein 
after passing through some carborundum saturators. 
These saturators break the air into tiny bubbles, and an 
assumption was made that the air reached the top of 
the bottle saturated at the water temperature. Since th« 
bottle was in thermal equilibrium with the air of the 
outer room, it was difficult to see how the air sample 
temperature could be any different from the bottle and 
its contents. The volume of air collected had to equal 
the volume of water removed from the bottle. Eithe: 
1000 or 2000 cc of water were collected in a graduate 
The pressure of the saturated air sample was measured 
with a manometer. Knowing the pressure, volume and 
temperature of the saturated air, the weight of dry an 
in the sample could be determined. Figs. 5 and 5a show 
tlie assembly above described. 
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Fig. 3—Sampling tube in nasal cavity 
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Fig. 4a--Photograph of sampling tube used with absorp- 
tion tube 





From the aspirating psychrometer data the weight of 


Fig. 4—Diagrammatic sketch of sampling tube and ab- 





water per pound of room air could be calculated. The 


absorption tubes were weighed after reaching thermal 


equilibrium with the air in the room housing the bal 


ance. Corrections for change in the buoyancy of the 


tubes based on barometer and air temperature wert 


made. The difference between the moisture absorbed and 
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1@ moisture in the original air being breathed gave t 


moisture evaporated in the nasal cavity. By means of a 


potentiometer the temperature of the air sample from 


the nasal cavity was determined. From the above data 


1 


the relative humidity of the air sample could be calet 


lated. 
Results of interest are as follows: 
a) The temperature of the air sample 
»h) The relative humidity of the air sample 
The water evaporated in the nasal cavity per pound 
dry air breathed 
(@) The sensible and latent heat of the air sampk 
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Fig. 5—Diagram of collecting bottle and manometer 





Fig. 5a—Photograph of collecting bottle and manometer 


In general, the tests were run in the following 


lest room conditions were stalilized at the cor 


desired. The subject entered the roon sometinn 

to the test usually not less than 20 ‘ 

tons of the nasal cavity were believed v1 

fests were run at the three positions indicated in Fig 
both for inspired / and expired it 

test at position No. 4. In all tests tairly deep and delib 


erate breathing was done at a rate which avoided 












































ventilation. The subject was standing and was moder- 
ately active. Tests with shallow breathing will require 
more convenient temperature measuring apparatus. The 
air sample was taken only during the latter part of each 
inspiration or exhalation in order to get a proper sample. 
Apparatus was originally developed to take samples 
automatically, but manual operation of a valve was found 
to be satisfactory. 
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SAMPLING TUBE POSITION (SEE FIG. 3) 


Fig. 6—Changes in temperature, relative humidity, and 
water vapor versus sampling tube position 


In passing, it should be mentioned that small samples 
of air cannot be safely conducted through rubber tubing 
without danger of a change in moisture content. Rubber 
was found from certain special tests to be too hygroscopic 
for accurate results. Some time was also spent in com- 
paring the psychrometer against the absorption method 
of determining the moisture content of the air in the 
test room. It appears that the psychrometer indicates an 
amount of water vapor greater than the absorption 
method gives. However, if there is any error in psy- 
chrometer results it is less than physiological variations. 

The air movement in the test room was rather vig- 
orous. The current of room air reached the psychrom- 
eter first and then the subject. It is important for in- 
vestigators to keep in mind that they constantly change 
the room air by involuntarily giving of heat, moisture, 
carbon dioxide, etc. Furthermore, it sould be noted 
that some of the common methods of determining rela- 
tive humidity will actually change the moisture content 
of the air used. This would be unimportant unless the 
total quantity of air used in the tests were small. 

Figs. 6 to 8, inclusive, show general results selected 
from a number of test series. The increase of water 
vapor may be noted up to position 3/. The dashed line 
indicates a slight increase in water vapor added by the 
lungs and interconnecting passageways. The nasal cav- 
ity apparently does the major bulk of the air moistening. 
Nose breathing through a normal nasal cavity allows 
very littke water vapor to escape from the lungs. 

From positions 3E to 4 it will be noted that some 
water vapor appears to be recovered or absorbed in the 
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nasal cavity during expiration. Fig. 9 shows the amount 
absorbed and also the per cent expressed in terms o| 
the amount of water vapor added at position 3/. At low 
temperatures the apparent recovery is probably conden 
sation in part due to cooling but this cannot be true ai 
high room temperatures. 

Figs. 6 to 8 also show changes in air temperature 
Cold air is heated and warm air is cooled. Since breath 
ing is an intermittent process the anterior of the nasa 
fossa may be momentarily cooled below or heated aboy: 
the average temperature of the surface. This is show: 
by the cooling or heating of the expired air. Surfac 
conditions apparently change more rapidly than they cai 
be counteracted during the same interval of time. Whe: 
cold air is breathed there is a recovery of heat from the 
expired air as well as from the recovered (condensed 
water vapor. 

Relative humidity is defined as the ratio of the actual 
water vapor pressure (or density) to the saturated wate 
vapor pressure (or density) corresponding to the tem 
perature of the air and its associated vapor (dry-bull 
temperature). It will be noted that air over pure wate: 
will become saturated when equilibrium is reached. The 
relative humidity will reach 100 per cent. However, ai 
over any solution (i.e., body fluids) in equilibrium never 
can reach 100 per cent relative humidity. Saturation, in 
view of the definition given, can never occur due to the 
decreased water vapor pressure of the solution. 
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SAMPLING TUBE POSITION (SEE FIG. 3) 


Fig. 7—Changes in temperature, relative humidity, and 
water vapor versus sampling tube position 


The relative humidity curves in Figs. 6 to 8 show 
that saturated air does not come from the lungs. The 
curves seem erratic but they actually depend upon the 
water vapor and temperature readings which look con 
sistent. It is possible for the relative humidity to decrease 
even when the water vapor increases because of the 
simultaneous rise in air temperature. Fig. 6 shows that 
cold air encountering warm, moist surfaces of the nasal 
cavity may produce a supersaturated or fog-like condi 
tion. It is possible in cold air to have a fog zone in some 
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part of the nasal cavity during inspiration and also dur- 
ing expiration. 

Fig. 10 shows a more comprehensive picture of tem- 
perature changes. Neither at 3/ nor 3E does the air 
temperature approach a standard value. If the surfaces 
in the nasal cavity were dry and uniform in tempera- 
ture, the final temperature at 3/ would depend upon the 
initial room air temperature. This is in accord with the 
performance of air heating devices. The fact that the 
nasal surfaces are moist does make it possible for the air 
temperature to drop and then rise again. A thermometer 
with a wetted bulb will read lower than a dry-bulb ther- 
mometer unless the air is fully saturated. 

The temperatures in the various parts of the nasal 
cavity depend upon the initial room temperature—breath- 
ing rates and air velocities being kept reasonably uni- 
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SAMPLING TUBE POSITION (SEB FIG 


Fig. 8—Changes in temperature, relative humidity, and 
water vapor versus sampling tube position 
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Fig. 9—Amount of the net change in water vapor at 
sampling tube position 31 (see Fig. 3) absorbed by the 
nasal cavity during expiration versus room air temperature 
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form. The invariable rise in temperature between 3/ 
and 3F indicates that some heat is added by the lungs 
and interconnecting passageways. The temperatures at 
position 4 are the ones that should be used to compute 
the actual heat losses from the respiratory system. An 
expired air temperature of about 93 F (33.9 C) would 
be correct only if the inspired air temperature was about 
70 F (21.1 C). The low-temperature curves suggest 
that very low-temperature air must enter the lungs at a 
low temperature and take considerable heat therefrom 

Fig. 11 shows temperatures when the room air is low 
in relative humidity (i.e., 13.4 per cent average). lig 
12 shows the effect of different relative humidities, espe 
cially the wet-bulb effect. When air at about 70 F (21 C) 
is varied in relative humidity the variation of tempera 
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Fig. 10—Air temperature versus sampling tube position 
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SAMPLING TUBE POSITION (SEE FIG 


Fig. 1l—Air temperature versus sampling tube position 
at low relative humidity (average 134 per cent) of 
room air 
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big. 12—Air temperature versus sampling Fig. 13—Air temperature at sampling big. 14—Average air temperature at samp- 


tube position at different relative humidi- 
ties of room air 


tures in the nasal cavity is not great. Fig. 13 shows that 
relative humidity has comparatively little effect upon tem- 
peratures at position 3/, The scale magnifes the differ- 
ences that do exist though it roughly appears that room 
air of high relative humidity absorbs heat somewhat fas- 
ter. This has been found true in tests of air-heating 
devices, 

Taking average air temperatures regardless of relative 
humidities of room air, Fig. 14 shows temperatures in 
the nasal cavity at several positions. The area to the left 
of the dashed line represents air heating and to the right 

air cooling. The manner in which the curves cross at 
high air temperatures reflects the cooling and reheating 
effects previously mentioned. 

Figs. 15 to 17 show the water vapor in pounds per 
pound of dry air added at the various sampling tube 
positions at different room air temperatures and relative 
humidities. Fig. 15 shows most clearly how responsive 
the warm, moist surfaces in the nasal cavity are to 
different relative humidities. Fig. 18 shows the effect 
of various relative humidities at several average air tem- 
peratures for position 3/. The trend in every case is 
clear. Fig. 19 shows similar information plotted against 
the initial water-vapor pressure of the room air. Except 
for high-temperature, low-humidity air (Fig. 18) the 
70.4 F (21.3 ©) ‘curve shows rather high evaporation 
rates. With one exception the maximum evaporating 
rate is about 0.025 lb vapor per pound of dry air. 
Whether or not this is a normal maximum cannot be 
known since the writer has been the only subject experi- 
mented upon thus far: 

It appears that the most important effect of a sudden 
change of air conditions may be the equally sudden 
change in the evaporation rate. If the nasal cavity con- 
tinues to be moist, as it should be, the change in evap- 
oration is sudden and unavoidable. 

This change in evaporation rate must be compensated 
for in time in order to maintain a normal mucous lining 
but how long it takes and what the consequences of even 
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tube position 31 (see Fig. 3) versus 
relative humidity of room air 


ling tube positions shown versus tempera- 


ture of room air 


a short misadjustment may be are questions which re 
main to be answered. 


nasal mucosa at an accelerated rate, due to change « 


If moisture is evaporated fror 


temperature and/or relative humidity, it follows that the 
characteristics of that mucosa must change in viscosity, 
surface tension, osmotic pressure, etc., unless a greater 
supply of water is added to this mucosa or else a greatet 
quantity of mucosa itself is supplied. Unless compensa 
tion is instantaneous it must be conceded that at least 
the physical character of the mucosa is changed by its 
altered rate of water loss. This may be quite important 
18 it can be seen that gomg from 18.9 | 
humidity to 


From Fig. 
(-7.3 C) air at per cent 
70 F (21.1 C) room at 20 per cent relative humidity 
changes the evaporation rate from 0.0164 to 0.024 II 


57.5 relative 


vapor per pound of dry air, an increase of 46 per cent 
This situation could result when one goes indoors on a 
cold winter’s day. While the physiological effect of 
change in evaporation rate may be left to conjecture at 
the moment, it is true that no climatic or atmospheri 
changes can equal in speed and severity the change in 
the above example. 
Figs. 20 to 22 show 
than the net change in water vapor content per pound of 


the absolute humidities rathet 
air. In general, the greatest change takes place betwee! 
positions 1/ and 2/. The important fact ts that the rat 
of evaporation per unit of surface is not uniform. .\ 
uniform lining of mucosa must require gradations 
moisture or mucous supply at different parts of the nasal 
cavity. Otherwise, certain surfaces would be unduly dry 
and others unduly moist. The mucous lining would thet 
be non-uniform. The cause of the differentiation im rat 
of supply from surfaces that are continuous and simulat 
would be worth knowing. 

Figs. 23 to 26 showing changes in relative humidity 
are of interest principally to show that the air neve! 
reaches saturation at the posterior of the nasal cavity 
(position 3/) nor does it ever appear to be saturated on 
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its return from the lungs (position 3£). The only way 
to supply saturated air is to have it virtually saturated 
at body temperature before breathing. (See Fig. 25.) 

It may be repeated that the air samples were taken 
at each breath only during the latter part of the period. 
The air lying in the nasal cavity and passages should 
have been purged by this procedure before the sample 
was taken. The fact that higher relative humidities were 
found at other positions and even supersaturated condi- 
tions where they might reasonably occur should lend 
credibility to the observations even though at positions 
3/ and 3F they are contrary to general expectations. 
And again it should be repeated that whenever the water 
vapor in the air is in equilibrium with body fluids, the 
relative humidity can never be 100 per cent. 

Figs. 27 and 28 show average enthalpy of air plus 
water vapor at various room temperatures for relative 
humidities below 50 per cent (Fig. 27) and above 50 
per cent (Fig. 28). 

Fig. 29 shows the enthalpy of the air at various tem- 
peratures and relative humidities of air for position 3/, 
As would be expected, the value changes very little at 
different relative humidities of the room air. Fig. 30 
shows the enthalpy of evaporation and here the values 
are definitely responsive to variations in relative hu 
midity. 

Fig. 31 represents the sum of the values shown in 
Figs. 29 and 30. It shows the combined effect of the 
two characteristics previously noted. Fig. 32 gives the 
total enthalpy of the air plus water vapor at position No. 
4. The curves for average air temperatures of 44.9 F 
(7.2 C) and 17.6 F (-80 C) were made from points 
which varied more than those values at the higher tem 
peratures shown. It is clear that a determination of 
external body heat loss must take into account the proper 
loss due to respiration. 

The results presented definitely show that nasal cavity 
air temperatures depend upon the initial temperature of 
the air with relative humidity having some modifying 
effect. There is always some rise in temperature be- 
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SAMI’LING TUBE POSITION (SEE FIG, 3) 

Fig. 15—Net change in water vapor at average room 

temperature of 70.5 F (214 C) versus sampling tube 
position 
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Fig. 16 -Net change in water vapor at average room tem 
perature of ¥1.5 F (33.1 C) versus sampling tube position 


tween 3/ and 3F even wnen 


ne mitial al temperature 
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is above body temperature. Very low-temperatur 


undoubtedly throws a heavy air-heating burden on th 
lungs, 

It is clearly shown that an accommodation can be mad 
to wide variations in moisture loss. Also it shows 
the response in evaporation depends upon the initial 
water vapor pressure of the air even though the air te 
perature remains constant (Fig. 19) Actually 


temperature and relative humidity determine the evap 

ration loss. Any horizontal line on Fig. 18 will indicat 
a variety of temperatures and relative humidities 

will cause equal or unchanged evaporation rates é 
comparatively small amount of water vapor taken fron 

the lungs and the partial recovery of water vapor during 
expiration are both interesting results 
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Fig. 17—-Net change in water vapor at average room tem- 
perature of 45.6 F (7.6 C) versus sampling tube position 
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Vig. 18— Net change in water vapor at sampling tube posi- 
tion 3/ versus relative humidity of room (see Fig. 3) 
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VAPOR PRESSURE OF ROOM AIR (LB PER SQ IN.) 
Fig. 19-—Net change in water vapor at sampling tube posi- 
tion 31 (see Fig. 3) versus vapor pressure of room air 


100 per cent and often well below 100 per cent will prob- 
ably be viewed as surprising. Luciani, Human Physi- 
ology Vol. I, p. 397, states “The expired air is saturated 
or nearly so with the aqueous vapour exhaled along the 
respiratory passages.” Also—“Its (expired air) tem- 
perature is approximately that of the body (35-36°C).” 
. It will be stated again that the air sample was taken 
only during the latter part of each inhalation or exhala- 
tion and that during this time the air temperatures re- 
mained quite steady. Since ventilation is a process of 
air control by means of dilution there is no good reason 
why expired air should be saturated. If alveolar air is in 
equilibrium with the fluid-covered surfaces of the lungs, 
further evaporation would be inhibited. The only way 
for water vapor to escape from the lungs would be by 
diffusion and mechanical mixing with respired air. 
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Fig. 20—-Water vapor in air at average room air tempera. 
ture of 45.7 F (7.6 C) versus various sampling tube 
positions 
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Fig. 21--Water vapor in air at average room air tempera- 
ture of 70.5 F (214 C) versus various sampling tube 
positions 


Final observations should include comments upon the 
swelling of the turbinates. In general this was associated 
with the higher rates of moisture loss from the nasal 
cavity. Also an occasional or momentary swelling might 
occur and pass during a test. It is the opinion of the 
writer that this may have been the local response to a 
momentary vaso-dilation due to nervousness or fatigue 
If a general vaso-dilation or constriction has some cor 
responding effect upon the turbinates, an interesting 
speculation may be made. During the momentary condi- 
tion above mentioned the variations in temperature from 
breath to breath were appreciable. Without such dis 
turbances the temperatures were remarkably uniform. 

At least one must concede that the nose is a very ef- 
fective air conditioning device. 
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SAMPLING TUBE POSITION (SEP FIG. 3) 


Fig. 22—-Water vapor in air at average room air tempera- 
ture of 91.5 F (33.1 C) versus various sampling tube 
positions 





AIR 





HUMIDITY OF 





RELATIVE 


eh Lappe on 
RELATIVE HOMIDITY 
ak ARM AYE 


» 26/5 


+86 
wo ° SUPERSA reqar 


(F046) 


a 
| 


PER CENT 




















249+} + —}— ; 
| 





o Ww ef Sf 9F 8F VE 
SAMPLING TUBE POSITION (SEE FIG 


Fig. 23—Relative humidity of air versus sampling tube 
position at average room air temperature of 45.6 F (7.6 C) 


Part II 


The results given in Part I induce a desire to explain 
or speculate upon them. In the first place, the recovery 
of water vapor during expiration ought to be explainable 
on the ground of differences in water vapor pressure. It 
must be constantly realized that the nasal mucosa is 
being intermittently robbed of its water. An inhalation 
removes moisture with a speed which probably exceeds 
the ability of the body to counteract. If the water con- 
tent of mucosa is temporarily lowered, the partial 
pressure of the water in the mucosa would also be low- 
ered. The expired air does acquire some water vapor 
irom the lungs and therefore its water vapor pressure 
vill be increased. In such a case any tendency towards 
equilibrium would require a drop in the water vapor 
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Fig. 24—Relative humidity of air versus sampling tube 
position at average room air temperature of 70.5 F (21.4 ©) 
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Fig. 25—Relative humidity of air versus sampling tube 
position at average room air temperature of 91.5 fF 
(33.1 C) 


pressure of the expired air. This would involve the con 
densation of some of the water vapor in the air upon 
the mucous surface. Peters, in “Body Water” states “In 
theory, at least, then, the amounts of water lost by 
vaporization should be influenced by the osmotic pres 
sure of tissue fluids at the exposed surfaces of the body.” 
The possibility of condensation upon the tissue fluids 
must also be conceded in theory, at least. At any rate, 
the tests do show a recovery of water vapor during 
expiration 

It does seem curious that temperatures at 3F should 
exceed those at 3/ when the initial air temperatures are 
high (1.e., 130 F—54.4 C). While the temperature rise 
is slight it does suggest that small quantities of energy 
may be involved in the gaseous exchanges effected in 
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perature of room air 
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Vig. 27—Average total enthalpy of air and water vapor at 
sampling tube positions shown (see Fig. 3) versus tem- 
perature of room air 


the lungs and the physio-chemical changes associated 
therewith or that it is merely some of the heat given off 
by oxidation in live tissues. 

The statement is commonly made to the effect that the 
normal nasal cavity is covered with a continuous film of 
mucosa, strong enough to be drawn slowly back to the 
throat by means of ciliated epithelium. Since mucosa 
must suffer a water depletion in its progress, the question 
arises whether the mucosa arrives at the back of the nasal 
cavity in an altered cundition or not. It must be evident 
that a loss of moisture will affect viscosity, surface ten- 
sion and osmotic pressure. If the loss of moisture is 
high it is conceivable that the mucosa would become too 
viscous to be moved by the cilia. This would destroy 
the cilia, produce discomfort and uncover tissues beneath 
the cilia to infection. If surface tension has any bearing 
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29—-Enthalpy of air at sampling tube position 3/ 


(see Fig. 3) versus relative humidity of room air 


upon the recognized germicidal characteristics of nasal 
mucosa then an excessive loss of water might deprive 
mucosa of its protective qualities. The change in osmoti 
pressure could induce a greater flow of liquid through 
membranes adjacent to the mucosa if osmotic inter 
change of fluids applies to the nasal cavity. This prin 
ciple, if it is involved, would tend to correct or compen 
sate for water loss. 

It is reasonable to suppose that the nasal mucosa would 
retain certain normal characteristics all over the nasal 
cavity. In this case, however, it would be necessary in 
some manner to replenish the mucosa with the water that 
it is constantly losing. Merely adding mucosa along the 
path of motion would not maintain uniformity of vis 
cosity, etc., though it would prevent absolute drying. 
However it is done, it is clear that supposedly normal 
mucous membranes can be preserved over wide differ 
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Fig. 31 
at sampling tube 
versus relative 


Enthalpy of water vapor at samp- 
(see Fig. 3) versus 
of room air 


Fig. 30 
ling tube position 3/ 
relative humidity 


ences in moisture loss which depend upon the tempera 
ture and relative humidity of the inspired air. 

the 
effect of a sudden change in air conditions. Figs. 18 and 


Llowever, most interesting consideration is the 
19 show how the moisture loss would rise upon entering 
a dry, warm room from the cold outdoors. This suddenly 
altered rate of evaporation may change the viscosity, 
osmotic pressure and surface tension quickly with what 
ever physiological consequences may flow therefrom. 
Destruction of cilia or loss of germicidal protection in 
the presence of infectious organisms may result before 
the body accommodates itself to the mew requirements 
In such a case one could catch a cold upon entering a 
warm room where infection is present. It does not seem 
likely that the body could compensate for the accelerated 
water loss to avoid a brief but definite change in the 
physical characteristics of the nasal mucosa. It is pro 
posed to ascertain the time required for this adjustment 
in future work, 

It is probable that the excess of nasal mucosa experi 
enced when passing from a warm, dry room to the cold 
outdoors is not due to increased production but rather to 
a lower rate of evaporation. The adjustment to this con 
dition takes a number of minutes. The watering of the 
eyes might be caused in the same way since the surface 
of the eyes must be kept moist at all times. 

If this sudden alteration in moisture loss from 
nasal cavity is undesirable it follows that air condition- 
changes. Fig. 
humidified in 


the 


ing ought to be governed to avoid drastic 
18 shows that indoor spaces should be 
cold weather. Horizontal lines in Fig. 18 would indicate 
what should be done. For moderately cold weather, rel- 
ative humidities of indoor air at 70 F (21.1 C) ought to 
vary between 40 to 60 per cent. This is what everybody 
knows already. This effort merely provides a reason—a 
good one, it is hoped. 

However, if one considers summer cooling of build- 
ings one must conclude that the nature of the climate 
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Enthalpy of air and water vapor 


2 Enthalpy of air and water vapor 


Fig. 3) 
room air 


Fig. 3 
at sampling tube position 4 
versus relative humidity of 


position 3/7 (see Fig. 3) (see 


humidity of room air 


should cle «le the characte i>] cooling lj the climate 1s 


hot and dry, the method of cooling should provide a dry 


uxloor atmosphere. If warm and humid then rather 


moist indoor air would be better. These observations art 


based on the premise that drastic changes in motsture 
loss from the nasal cavity must be avoided where the 
change im environment is sudden 


If nasal mucosa serves mainly to protect the re spita 


tory system against dust and infection it then appears 


that the moistening ol the air is an unavoidable accom 


pamment. It is certain that the lungs function with tidal 


air below 100 per cent relative humidity and at no stan 


ard or fixed value. It is believed that the humidification 


of the inspired air may be more for protecting th 


from irritation than for any other reason. The cons 
quences of mouth breathing, speaking and singing sup 
port the belief. It would be interesting to know if brot 
chitis may not be induced or at least aggravated by 
some failure of the mucous membrane to adequate 


humidify the inspired air. 

In considering the elimination of carbon dioxide fron 
the lungs Grandis (1900)' pointed out that water vapor 
is eliminated by expired air. He assumed that this water 
vapor originated in the lungs and pointed out that the 
blood must undergo a temporary increase in concentra 
tion during its passage through the lungs which raises 
the carbon dioxide tension and facilitates expulsion of 
This increase in tension 
What Grandis pointed 


CO, to the alveolar air (pres 
sure ) was verified experimentally 
out could not apply in the lungs but it could in the nasal 
cavity. 

The blood in the nasal cavity must in some manner 
\\ hen 
this loss is large there must be an appreciable change 
dioxide pressurt 


make up the moisture loss from the nasal mucosa 
in blood concentration and carbon 
Whether the swelling of the turbinates and the 
discomfort induced is related to blood concentration, cat 


, 
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bon dioxide pressure or the mechanical problems of a 
fluid exchange or is solely the result of a general vaso- 
dilation is a question which might be answered by suit- 
able observations. It was noted in Part I that the 
swelling of the turbinates was generally associated with 
high moisture loss in the nasal cavity. It should be 
kept in mind that all of the tests were run while the 
conditions in the nasal cavity were assumed to be in 
equilibrium with the respired air. 

With one exception, the maximum moisture loss was 
about 0.025 Ib of water vapor per pound of air. This 
may be a limit characteristic of the person who was 
tested. It is reasonable to suppose that others might have 
different limits and that some might be definitely han- 
dicapped from a moisture-loss standpoint when the air 
conditions are severe. 

If a vaso-constriction due to sudden chilling has a 
corresponding effect in the turbinates it would be inter- 
esting to discover if equilibrium in moisture loss is dis- 
turbed. A temporary deficiency in the supply of mucosa 
or of moisture supply thereto would induce a temporary 
change in the physical characteristics of the mucosa in the 
same manner that a sudden change in air conditions 
might do. The consequences, whatever they may be, can 
follow in the same way. If a change in the protective 
qualities of mucosa or the completeness of the mucous 
film may allow infection then one might “catch a cold” 
due to sudden chilling. 

The act of sneezing suggests itself as an attempt per- 
haps by a sudden mechanical pressure in cells and glands 
to increase the quantity of mucosa quickly. If mucosa 
is a defensive agency the reason for sneezing is clear. 
Some mechanical effect (irritation) due to quick shrink- 
ing of the turbinates, breaking or spotty drying of the 
mucous film, changes in viscosity, etc., might be enough 
to induce sneezing. The quick increase in the supply of 
mucosa supports the opinon that, without sneezing, a 
longer period of time would be required to establish a 
new equilibrium due to the changed conditions. 

In an article on influenza,” the following statement is 
of interest: “One catches influenza only through the 
nose, throat, windpipe or lungs. It is the mucous mem- 
brane lining these organs of respiration that provides 
the portal of entry.” Could it not be the failure of the 
mucous membrane which permits infection ? 

In discussing an address by Dr. Dochez before the 
members of the International Congress of Microbiology 
in New York (1939) on the wide differences in the viru- 
lence of diseases affecting the upper respiratory tract, 
Mr. Gray says, “. . . we may imagine that certain vari- 
ations in the environment of these invisible agents of 
disease have an effect on their potency. It is conceivable, 
tor example, that slight changes in temperature, in blood 
alkalinity, in the contents of the cellular and intracellular 
fluids or in other bio-chemical factors affecting the virus, 
may be responsible for the strange shifts which produce 
new strains, and, it may be, new species of virus.” The 
experiments reported in Part I do at least show that 


The Problem of Influenza, by George W. Gray. (Harper's, January, 
1940.) 
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changes in temperature can occur and that changes in 
the moisture content of nasal mucosa can also occur for 
a time when the condition of the air is suddenly altered. 

It should be mentioned that changes in moisture loss 
in the nasal cavity due to altered air conditions will exert 
the same relative effects upon fluids discharged from 
the sinuses into the nasal cavity. 

It is of interest to mention that 300 years ago the 
use of a tempering chamber was recommended. Persons 
were advised to spend from 5 to 10 min in a chamber 
having air conditions intermediate in character. An un 
heated hallway in a heated house was suggested as an 
example of a tempering chamber. This recommendation 
is not suited to the tempo of modern times, however 
sensible it might be. Today persons are subjected to 
what amounts to many different climates in a most abrupt 
manner. Acclimatization takes time. 

Future tests will be made to see if the response in the 
nasal cavity to different evaporation rates depends solely 
upon the condition of the inspired air or not. Also an 
attempt will be made to discover how long it takes to 
establish a new equilibrium associated with suddenly 
altered air conditions. Tests employing shallow breath 
ing, the effect of nasal preparations, smoking, etc., sug 
gest themselves. Also tests on persons suffering from 
apparently upper respiratory or even throat ailments 
might be deemed of interest. The primary object was 
to discover or establish more definitely the importance 
of relative humidity in the field of air conditioning. 
While the test results were associated rightly or wrongly 
with certain physiological responses it is at the same 
time realized that these responses might be produced by 
other means also. The testing of air conditioning devices 
is an engineering job. The tests herein were strictly 
performance tests of an air conditioning device (viz., th 
nose). The speculations are perhaps in the field “. . 
where angels fear to tread.” 

In conclusion, no one today denies the importance of 
maintaining a complete and normal mucous lining in th« 
respiratory tract. Anything that, even for a short time, 
can change the normal qualities of mucosa or the uni 
formity of its distribution must merit considerable study 
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Dirt Patterns on Walls 


By R. A. Nielsen,* East Pittsburgh, Pa. 


Introduction 


T THE end of the heating season in the spring 
the majority of homes are not uniformly dirty, 
but the walls often show a mottled or striated 

appearance, as illustrated by Figs. 1, 2, and 3. These 
furnish a picture of the structure behind the wall, similar 
to an x-ray, silhouettes of studding, laths, nails, etc., 
that form the wall and ceiling structure behind the 
paint, wallpaper, and plaster, which become more prom- 
inent as the heating season progresses. It is the pur- 
pose of this article to discuss the processes that may be 
responsible for the production of the wall patterns and 
possible methods that may be used to minimize them. 


Diffusion and Convection 


If a quantity of dirt is suspended in the air, it will be 
observed that the larger particles settle out quickly while 
the smaller ones, which in still air would settle out if 
given sufficient time, are prevented from settling by tur- 
bulence and convection currents. Together with these, 
there are very small particles in the air which would not 
settle out by gravity even in still air. In their action 
these particles begin to resemble gas molecules, the more 
so the smaller they are. Since fractional micron parti- 
cles are but slightly larger than a mean free path for 
gas molecules in ordinary air, they no longer remain 
motionless in the air but bob about as they are hit at 
random by these molecules. Such particles are said to 
undergo Brownian movement; the smaller they are, the 
more the unevenness of gas molecule collisions affects 
them and the more violent and rapid their motion be- 
comes. Such particles go in irregular paths that zig- 
zag about. The important point is that the particles do 
not stay in one place but travel slowly and at random. 
Thus, even in still air, a particle near a wall will wander 
about until perhaps soon or perhaps after a long time 
it hits the wall. Since smaller particles move faster than 
the larger ones, a greater number of the small ones hit 
the wall in a unit time. Thus dirt deposited by diffu- 
sion will consist of more small than large particles. 

The speed of Brownian diffusion will be illustrated 
by an example. If 0.1p (micron) dirt particles are placed 
0.1 mm from a wall, they will slowly spread out in 
all directions. From formulas" it is calculated that it 
will take, on the average, 25 seconds for half the par- 
ticles to reach the wall; for 1 » particles, again 0.1 mm 
from the wall, it will take ten times as long. If the par- 
ticles were started twice as far away from the wall, they 
would, on the average, require four times as long to get 
there. For the range of temperatures found in rooms, 
the Brownian diffusion is independent of temperature. 
From this it is concluded that the rates of diffusion of 
the particles are very slow and are significant for dirt 


*Westinghouse Research Laboratories, Westinghouse Electric & Mfg. Co 

1The Kinetic Theory of Gases, by L. B. Loeb. (McGraw-Hill Book Co., 
1934, p. 899.) 

For presentation at the Semi-Annual Meeting of the American Society 
” Heatinc anp VentrLtatinc Encineers, Washington, D. C., June, 1940. 
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precipitation, only if the particles are very near the walls 
Diffusion will thus tend to deposit dirt uniformly on the 
walls, preference being given to’ the smaller particles. 

As mentioned previously, convection and turbulent 
air currents also cause suspended particles to migrate ; by 
these means particles are stirred and carried about rather 
quickly (a few feet per minute). The air currents de 
crease in velocity in close proximity to a wall, and there 
their magnitude can only be estimated. Very close to a 
wall, the velocity along the wall as well as any velocity 
perpendicular to it is assumed to be zero. Particles are 
thus continually being brought close to the wall by con 
vection. Should convection bring them into contact with 
the wall, it would be expected that they should, as in the 
case of diffusion, be deposited fairly uniformly over large 
areas, and should not deposit so as to form local dark 
and light areas of such spacings as are used between 
laths. Any patterns formed by convection should indi 
cate lines of air flow, not structure behind the wall 
surface. 

Convection tends to keep dust from settling out of the 
air and, in this way, helps to maintain a higher dust con- 
centration in rooms ; however, it seems that the principal 
action of air currents in regard to structure patterns on 
room walls is to maintain the concentration of dirt pat 
ticles up to within a small distance of the wall. This 
dirt, brought by convection, is the reservoir from which 
the dirt that deposits on the wall is taken. The actual 
transportation of the dirt, between the place where the 
velocity of the air currents becomes negligible and the 
wall surface, can be performed by diffusion and thermal 
precipitation. 


Thermal Precipitation 


Years ago, it was noticed by Tyndall, Rayleigh, Ait 
ken, Lodge, Clark,* and others that heat had an effect 
on dust; a cold rod suspended in dusty air got dirty, 
while a hot rod remained clean. If a warm rod is put 
into a box filled with smoke, and suitably illuminated, a 
thin smoke-free region will be formed close to the rod’s 
surface and the air rising directly above the rod will be 
clean. The thickness of the clean area depends on the 
temperature gradient near the rod.* Utilizing this effect, 
thermal precipitators have been built and found to oper 
ate satisfactorily.*° The instruments take various forms 
but essentially are a hot wire in a cold tube or a hot wire 
between parallel plates. The plates or tube must be 
sufficiently close to the wire (an eighth inch or less, de 
pending on the temperature gradient) that the clean area 
surrounding the hot wire extends as far as the cold walls 


"The work was reported in the literature between 1870 and 1885 
References and partial abstracts of these works are given in references 
3, 4 and 10 

*The Dust-Free Space Surrounding Hot Bodies. by H. H. Watson 
(Transactions Faraday Society, Vol. 82, 1988. ». 1072 

‘Clouds and Smokes, by W. E. Gibbs. (Blakiston’s Son & Co., Phila- 
delphia, 1924, p. 63.) 

®The Cleaning of Air and Gas by Thermal Repulsion, by S. C. Blacktin 
(Journal Society Chemical Industry, Vol. 58, 1939, p. 334.) 

Thermal Filters, by W. D. Bancroft. (Journal Physical Chemistry, Vol 
24, 1920, p. 435.) 


389 


















































Fig. 1—Type of ceiling pattern characteristic of uninsulated ceilings; cleanest sections are beneath studding; dirtiest between 
laths. Wallpaper cleaner will completely remove pattern 


Then, air passing between wire and walls will be com 


pletely cleaned. 


The action of a temperature gradient on dirt particles 


suspended in air must be considered. As _ previously 


mentioned, small particles in still air bob about due to 
their being hit by random numbers of gas molecules with 
various speeds and directions. If there is a temperature 


yradient, heat energy is being transmitted by gas mole 
cules from the hot to the cold region; the heat energy 
is transmitted by the molecules as kinetic energy of thei 


motion. With such a transfer of energy comes necessat 


ily a transfer of momentum. The particle, suspended im 
a region in which a temperature gradient exists, receives 
more momentum on its side toward the hot region than 
on the side facing the colder one: thus it moves toward 
the colder surface. Perhaps the effect could be more 
simply explained by saying that a dirt particle is hit 


harder by the faster moving molecules from the hot sur 


face than it is by the slower molecules which hit it on 
the side facing the cold surface; thus it moves down the 


temperature gradient. Einstein® derived a formula fot 
the force on small particles (less than 10°° cm diameter ) 
due to their being in a temperature gradient. 


\ d7 
KLS 
2 1a 
\ number of molecules per cubic centimetet 
K Boltzmann constant 
/ mean free path of gas molecul 
s surface area of particle (proportional to 7) 
velocity of gas molecule 
| absolute temperature 
17 temperature gradient 
l Ler 
Che velocity of the dirt particle is given as ] 
8 T dx 


From the last formula it will be noticed that for these 
very small particles the velocity is independent of the 
particle size. For particles above 0.1 p the force be 
comes proportional to the radius instead of to the radius 
squared.7 However, since the velocity of migration of 
the particle follows Stokes’ law (velocity is proportional 
to force divided by particle radius), the velocity of these 
larger particles is also approximately independent of 
their radius since the force is now proportional to the 

Zur Theorie der Radiometerkrafte, by A. Einstein. (Zeitschrift Physik 


\ 1924. 1 ] Loc. Cit. Not } 874.) 
Loc. Cit. Note 1, p. 378 
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radius. Therefore, the velocity of drift of particles 
a thermal gradient is about the same for all partic 


Measurements of temperature gradients in rooms w 
made using a No. 36 (B and S gage) copper-constant 


thermocouple, a type A potentiometer, and a sensiti 

galvanometer. The junction was supported away tf 

the wall by taping the wires to the wall 1 in. or so ft 

the junction \t the wall, open or covered thermocoup! 

junctions normally gave a steady potential; when aw: 
| 


from the wall as much as 1 mm, fluctuations of reading 
due to air currents were often observed. From the 


of Watson®* it is found that for a 9 F temperature diffe: 


the clean regu 


ence between hot and cold surfaces, 
extends from the hot surface 0.1 or 0.2 mm toward 1 
cold one, the distance being determined by convecti 
From this it is estimated that, in rooms, convection p1 
ably acts to within a fraction of a millimeter of the w 
but at smaller distances the thermal gradients either 

a protective dust-free layer over the surface, if that su 
face 1s warmer than the surrounding air, or they aid 
depositing dirt on the wall if the air is the warmer. F1 


‘Loc. Cit. Note 8. 





Fig. 2—A wall pattern 


Section 4 shows the haracteristic lath marks etter sulat es 

1 more uniform Section B, The heat conductivity of the studding 

tween B and ( us evidenced by the vertical dark area behind whicl 

the studding Note at the top of the picture the clean line at the » 
junctions 
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Fig. 3—Ceiling sections of an uninsulated plasterboard ceiling. 


A (above) is enameled; B (below) wallpaper-covered. Note 
the location of nails and studding 





ig. 4-Some painted pipes near a wall. Cold water pipe, orig- 
inally similar to the others, has become very dirty 
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lemperature measurements taken between the wall su 
face and a point a centimeter or two from the surfa 
curves were obtained from which the temperature 
ents at the surface were estimated 
close to the wall are generally meaningless sincé 

anything used in making the measurements disturbs 


conditions.) The measurements herein, howeve 


cate the magnitude of the gradients that may be expecte 


Two sets of readings taken about 10 min apart at 


same point on the inside of a plastered and 


painted 
and tile wall (of a 12 x 15 x 24 ft laborato 


illustrate the variableness of conditions and the influen 


of convection Fig 5 shows a steep gradient wit 
temperature fluctuations caused by a warm ait upp 


| lis 


register on the opposite wall near the cc 


on the curve represent average values of the temper 


ture. The other curve was obtained after the fan fe 
ing that register was turned off; here the reading vel 
steady, especially near the walls. It was found 
gradients were not constant but depended on 
tors, in particular, convection 

\ series of measurements in the third fl 


] ] ] 


ment of a house. of which only the ceilings 

of the third (top) floor apartment were glass 
sulated, illustrates the magnitude of the tempet 
gradients that may be expected. The hous 
veneer construction with slate roof and is heat 
water radiators. With an inside temperature of 75 
and an outside one of 30 F temperature gradient 


to about 1 I per mm were found at the wall surfac 
There are numerous interesting commonplac 

patterns that any postulated mechanism of dirt dey 
tion must explain. For example: before the tl 
apartment was insulated with glass wool, the ceil 
of the house became badly striated during the he 
season and showed light regions below studding 

der laths. Fig. 1 (though not of the same house) illu 


trates this tvpe of pattern formation Betore the ne 


heating season, the apartment was insulate 


J 
j 


with the result that the patterns on the thir flo 
walls were much different. The entire ceiling was 
clean and uniformly so, except for a series of da 
rather diffused stripes below the studding. Without 
sulation, the greatest heat flow was through the pla 
between laths (steep temperature gradient at the pla 
surface) ; laths are poorer heat conductors than plastet 
so the ceiling beneath the laths should appear lighter 
similarly for the studding \fter insulating, the | 


Ww Con 


heat conductivity of the glass wool made 1 
lath-plaster-glass wool section of the ceiling less cor 


ducting than the studding. Below the studding 
might therefore expect the deposited dirt to be 
dense than on other ceiling sections and there should 
be no evidence of lath marks. This was exactly wha 
was observed. On the insulated ceiling, the surface 


temperature below studding was 1 F cooler than Ix 
tween them. 

This particular house has a gable in every roo 
on the third floor. The sides of some of the gabl 
gradually acquired an appearance as illustrated in Fig. 2 
(Temperature measurements were made on a north bed 
room wall but the painted kitchen wall was photo 
graphed since the design of the bedroom wallpaper it 


terfered with good photographic reproduction of the 
lath marks.) The markings are interpreted as being 
due to irregular and skipped spots in the insulation. In 

9] 
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Section A the temperature of the surface in front of the 
lath was from 0.05 to 1 F warmer than surfaces be- 
tween laths. Similar temperature differences between 
the clean and dirty stripes of lath marks were found on 
the second floor walls which are of the brick veneer type 
construction but without glass wool insulation. 

In the bedroom the uniform section (corresponding tc 
B of Fig. 2) was 6 F warmer than the striated section 
A. The clean parts of the striations of A are dirtier 
than any part of section B. Curves showing the tem- 
perature as a function of the distance from the wall at 
points .1 and B are shown in Fig. 6; the temperature 
gradient at 4 is larger than at P and extends a greater 


be 
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Fig. 5—Wall-air temperature differences for a laboratory room 
heated with hot air 


distance from the wall. An increase in the convective 
currents in the room, due to colder inside window tem- 
peratures or hotter radiators, will increase the gradient 
at A more than at. B, since it will effectively equalize 
the air temperatures near 4 and B at the same distance 
from the wall. Then, since A is colder with respect to 
the air temperature than is B, the temperature gradient 
there may be expected to be considerably higher than 
at B. No measurements were made during very cold 
weather, but it is common observation that the darken- 
ing of walls occurs much more rapidly at that time. 
This is ascribed to the increased heat loss and convec- 
tion, both of which increase temperature gradients at 
the walls, as well as to the increased concentration of 
dirt in the air during that period. 

In Fig. 3 are shown two pictures of the ceilings of a 
one-story un-insulated house with walls and ceilings of 
plasterboard. The ceiling shown in Fig. 34 is heavily 
enameled. The sections under the studding are lighter 
(cleaner) than neighboring ceiling parts. The presence 
of nails holding the plasterboard is indicated by promi- 
nent spots of much dirt deposition. On the left of Fig. 
3A the joint in the plasterboard does not show, but its 
presence is indicated by the double row of nail marks. 
Near the right-hand edge there is a narrow but clean 
region at the junction of the ceiling and the inner wall. 
At the junction of walls the temperature gradi- 
ents are necessarily reduced due to the geometry; 
also, since negligible air movement should exist 
there, one would expect very low thermal gradients 
and thus clean areas. Fig. 3B of the same house shows 
prominent perpendicular ridges due to lapping of the 
wallpaper; the less prominent ones are caused by lap- 
pings of underneath layers of the paper. As before, the 
studding and nails make known their locations, and 
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this time the butting of two plasterboards shows as a 
dark line between a double row of nail marks. When 
the ceilings are cleaned, there remains no sign of an) 
structure. The patterned dirt deposit is on the sur- 
face and can be easily removed. The photographs show 
a fairly uniformly darkened ceiling in the case of either 
wallpaper or enamel-covered plasterboard. The stud- 
ding are poorer conductors of heat than the plaster- 
board; the areas below them are warmer and thus the 
studding marks are relatively clean areas. Through the 
plasterboard and into the studding go fairly heavy nails 
which conduct heat from the wall and ceiling surfaces 
to cool points deep in the studding, consequently the 
nail heads are cooler than the surrounding areas and the 
temperature gradients near them are greater than at 
neighboring points. Dirt is thus deposited there faster 
than at nearby points and the nail heads showing 
through the walls and ceiling can be seen. Actual tem 
perature gradients at various nearby points need not 
differ greatly in order to form structure patterns since 
small changes in the amount of deposited dirt, if in a 
regular pattern, can be seen very easily, especially if 
viewed obliquely. 

Fig. 4 is included because it shows an outstanding 
case of thermal precipitation. The five yellow painted 
pipes along the wall carry gas, vacuum, compressed air, 
hot and cold water. Obviously the right-hand pipe car 
ries the cold water; a small section was wiped off so 
as to show that underneath the dirt coating it was 
painted the same as the other pipes. The pipe was cold 
but there were no marks to indicate that water had at 
any time condensed on the pipe. 

Another example of thermal precipitation is the fa 
miliar patterned walls near radiators and warm ai! 
registers. Above the radiator the wall is generally dark ; 
especially is it noticeable just at the top of the radiato1 
where light and dark vertical patterns show the paths 
taken by air currents. The section of wall actually be 
hind the radiator (excepting the top couple of inches) 
is really clean since it is heated by radiant energy to a 
temperature above that of the passing air. Convective 
and diffusive forces tend to deposit dirt on the wall 
but there the temperature gradients are large enough 






CEILING 





WALL SECTION *B* 






: 
ao WALL SECTION *4* 
— 


x 


WINDOW 








ive 
° 
|, 60 
a 
- 
‘= 
4 
a 
& 55 
> 
Ww 
- 
J JUNCTION TOUCHING 
SOF} WINDOW BUT UNCOVERED 
JUNCTION STUCK 
45x —< WITH PAPER TAB 
| i ij 1 l . = | J 
0 4 8 le 6 20 ~ 26 


DISTANCE FROM WALL (MM) 


Fig. 6—Air temperatures near walls of a northern exposure room 
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to repel all dirt and the wall remains clean. Above the 
radiator the wall temperature becomes lower than the 
warm air temperature ; convection and thermal gradients 
then act together with the result that the wall soon be- 
comes coated with precipitated dirt. The warm air ris- 
ing to the ceiling establishes a high temperature gradient 
there and the result is that the ceiling becomes dark. 
Above a supply register the case is similar to that of 
the radiator. The heated air is carried close to the wall 
and the temperature gradient is sufficient to cause pre- 
cipitation of some of the dirt. If a hood or baffle is placed 
over the top of the radiator, it is found that the wall 
above the radiator is cleaner because the warm air has 
been deflected away from the wall and cooler air has re- 
placed it. The old saying that “hot air is dirty” is true 
in that hot air certainly has the ability to establish tem- 
perature gradients which indicate on the walls that 
the air was dirty. Present day air supply grilles are 
often fastened snugly to the baseboard and painted over. 
However, after a year or so the paint at the joint be- 
tween baseboard and grille may crack or be cracked due 
to shrinkage, warpage, or other causes and a slit between 
the grille face and the baseboard results. When this 
has occurred, a black smudge a half inch or so in length 
soon forms above the crack. In this case thermal pre 
cipitation is again to blame. The heated air slowly es 
capes through the crack and passes across part of the 
baseboard; the low velocity and high temperature of 
the air form a good thermal precipitator which deposits 
dirt on the cooler baseboard where it is not wanted. 

The inside surfaces of windows become dirty in a 
rather short time, even if they are kept well above the 
dew-point. lor a single-glass window with air tem 
peratures of 75 F inside and 30 F outside, temperature 
gradients were found to be about 5 F per millimeter 
persisting for 3 mm before starting to level off (see Fig. 
6). The actual surface gradient was undoubtedly steeper 
but even so this was at least five times the gradient at 
the room walls and more than ten times the gradient at 
the ceiling. 

In air at 70 F the velocity of particles in a thermal 
gradient of 1 F per millimeter is calculated as 1.3 in. 
per hour. Since such a gradient was found in a room 
in moderate weather under minimum convection cur 
rents, let it be assumed that such a gradient persists 
for 24 hours a day for 6 months. In other words, the 
dirt in 3.2 cu ft of air would be deposited on 1 sq in. 
of wall during that time. This is a conservative estimate, 
since in very cold weather not only are the temperature 
gradients large, but also the dirt concentration is high. 
This means that a large percentage of the dirt deposi- 
tion and pattern formation that takes place during the 
heating season occurs during the, often brief, cold pe 
riods. From blackness tests made during the winter 
months in large industrial cities where soft coal is used, 
it is known that 3 cu ft of air drawn through 1 sq in. 
of filter will darken it appreciably, depending, of course, 
on the day. The calculations, though very approximate, 
indicate at least that thermal gradients are of the right 
order of magnitude to account for the observed black 


ness, 


’ " then 


Filtration, Electrostatic Charges, and Humidity 


There are other means by which it may be possible 
to deposit dirt on walls. One of these is filtration. If 
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air is drawn through a filter, the dirt 1s strained out and 
the filter darkens. The same is true for a wall. With a 
pressure difference across a wall there will be a flow 
of air through it, sometimes in, sometimes out. Ii 
flow is outward, a deposit of dirt on the interior wall 
should be observed. The magnitude of the leakage® 
depends on the kind of plaster, the care used in plastet 
ing, the surface finish, wind direction, and velocity. The 
leakage through a section of wall will not be uniform, 
but will depend upon the structure of the wall sinc 
lath, plaster, and studding offer various resistances to 
air flow. Thus it seems possible to produce lath pat 
terns on walls and ceilings due to difference in the re 
sistance to air flow oflered by lath and plaster. How- 
ever, if this mechanism explains the presence of thi 


dark Spaces Xt 


cleaner regions under studding, and the 


tween laths, it fails to explain their reversal, namely, 


dark regions under studding and the elimination of lath 
marks when glass wool is used as insulation, Other 
observers'” report that the surface finish, “waxing, 
painting, enameling, and ordinary wall-papering, does 
not appear to affect the peculiar affinity of dust for cet 
tain regions on the wall, particularly those regions el 
the spaces between lath” Bonnell and Burridge c 
port that lath patterns could be obtained even when a 


layer of lead foil was used."' In the case of the ceiling 
shown on Fig. 3, one would expect no filtration throug! 
nail heads, but some through plasterboard hus the 
filtration theory predicts white spots below nail heads 
It must therefore be concluded that, though it is possibk 
to produce a wall structure pattern by filtering 
through a wall, it is not the method by which most 
homes acquire lath marks and other dirt patterns on 
their walls. 

It is also possible for electrical forces to produce pre 
cipitation of dirt in a room. However, it will be shown 
that, as in the case of convection, it is tmprobabl 
has been found -experimentally that clean ai 
through ducts acquires no appreciable charge, but if it 
is dirty, charges of considerable magnitude can be 
tained.'* Also, it is reported that air blown over plaster 
becomes negatively electrified.’ \ oltage s may also lx 
present due to space charge such as is normally 
in outside air. However, it seems hopeless to try 
make electrical forces account for (1) the elimination of 
lath patterns and the reversal of studding marks after 
a ceiling was insulated with glass wool, (2) to explain 
light regions under studding, and, (3) to explain th 
formation of lath marks even when lead foil covers the 
surface. 

It has been suggested that moisture is responsible for 
the pattern formation. The influence of moisture can be 
divided into two cases: (1) the walls are transmitting 


moisture into the room, (2) the room 


; tt, 
IS transmitting 


moisture to the walls. If the walls are transmitting 


moisture to the room, the effect is a bombardment by 


water vapor molecules leaving the surface upon any 


particle near the surface. Its action is to maintain t 
‘Air Leakage Through Various Forms of Building Construction, | 
F. ¢ Houghten, Carl Gut t ar ( a ASH \ wT 
actions, Vol. 37, 1931, p. 177 
The Deposition of Dust on Walls, |! W. HH 
1931, p. 61.) 
"The Preventior f Pattern Staining f Pi » £ rR BR 
und L. W. Burridge (Department of Scientific and Industr Rese 


Bulletin, N 10, February, 1 


England Building Researcl 


4Generation ot Static Electricity in Blower Systems y A. H. Nucl 
Underwriters Laboratories Bulletin of Re rch N s A 19% 
" Cit. Note 10 
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surface cleaner than similar dry sections.‘*' If the 
transnussion of water vapor is in the reverse direction, 
one finds a force driving particles to the wall surface. 
l’attern formations are possible, therefore, if the vari- 
ous parts of the wall have different structures so as to 
permit the transmission of water or water vapor at dif- 
ferent rates. Dampness of the surface may have some 
effect on the sticking of dirt which hits the wall; of 
this very little is known. However, experiments have 
shown that building a wall impervious to moisture or 
coating a wall surface with wax'® does not prevent the 
formation of lath patterns. Arguments similar to those 
used against filtration and electrical forces will apply 
to humidity or moisture effects. 

The effect of dampness and temperature gradients in 
keeping a surface clean is well illustrated in the case of 
the lungs. The action of constantly evaporating mois- 
ture and that of temperature gradients between the warm 
lung linings surrounding the cooler air help to keep dirt 
from depositing on lung tissues, As the hot rod when 
put into a smoky atmosphere surrounds itself with a 
dust-free space, so do the lungs establish a region about 
them through which gas molecules pass freely but dirt 
penetrates with difficulty. 


Conclusion 


Regardless of what method may be responsible for depositing 
dirt on the walls, that deposit can be minimized by reducing the 
dirt content of the air. This means air cleaning; the better the 
cleaning, the greater the reduction of the wall patterns, Ai 
cleaners with high efficiencies are very useful for minimizing or 
even eliminating wall patterns as well as dirt deposits found near 
warm air supply registers, etc. 

Though it is nice to have things clean, actually people will not 
object to a large amount of dirt on walls if it is deposited uni- 
formly. <A ceiling uniformly dirt-covered looks as before, except 
it has a grayer tinge. However, that same amount of dirt dis- 
tributed non-uniformly, in lath patterns for example, is very 
noticeable, often objectionable. Since the amount of dirt deposited 
by thermal precipitation depends on the product of the dirt con- 
centration by the temperature gradient, uniform heat insulation 
will reduce both general and patterned dirt precipitation on the 
walls by equalizing and minimizing temperature gradients. 

Of the various methods by which it is possible to produce stri- 
ated dirt deposits on walls, it appears that thermal gradients are 
responsible for the majority of those that are formed in homes 
during the heating season. The principal action of convection 
in pattern formation appears to be in increasing the magnitude 
of the temperature gradients and in maintaining high dirt concen- 
trations in the air by decreasing gravitational settling out. 


“Loc. Cit. Note 3 
. “Loc, Cit. Note 10, 





Oregon Installs New Officers 


April 20, 1940, Pres. J. D. Kroeker called the meeting to order 
and reviewed the history of the Oregon Chapter, introducing the 
present officers and Board of Governors, and the chairmen of 
the various committees who functioned during the year. 

Chairman J. E. Yates of the research committee reported to 
the chapter the progress of his committee. 

President Kroeker then discussed presenting the Delta Chap- 


ter with a gavel made of myrtle wood. 
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B. W. Farnes presented President Kroeker with a gavel 
appropriately inscribed from Oregon Chapter members. 

Prof, F, E. Giesecke, who addressed the Oregon Chapter group 
at the banquet meeting in conjunction with the Air Conditioning 
Conference, installed the newly elected president, T. E. Taylor 
He in turn charged the other officers and Board of Governor 
who were elected at the March meeting of the chapter. 

There being no further business, the meeting was declared 
adjourned. 


R. E. Hattis Moves to Larger Quarters 


Robert E. Hattis, air conditioning consultant, and mechanical 
and electrical engineer, a member of the ASHVE, announced 
recently the removal of his offices from 820 N. Michigan Ave 
to larger quarters at 332 S. La Salle St., Chicago, II. 


Montreal Members Meet 


April 15, 1940. The regular meeting of the Montreal Chapt 
was held at the MAAA with 28 members and guests in attend 
ance. The meeting was called to order at 7:45 p. m. by Pres 
C. W. Johnson. 

George Ballantyne welcomed the visitors, after which t! 
speaker of the evening, Prof. W. F. Wells, was introduced by 
President Johnson. The subject of Professor Wells’ illustrat 
address was Disinfection of Air. Considerable discussion fol 
towed his talk and J. D. Ross then expressed the chapter's appr 
ciation to Professor Wells. 

The minutes of the previous meeting were read and accepted 
after which the meeting was adjourned. 


Dehumidification in Air Conditioning 
Discussed at Western Michigan 


April 8, 1o40. The April meeting of the Western Michiga: 
Chapter was held in the Rowe Hotel, Grand Rapids, and dinne: 
was served to 38 members and guests. 

Pres. B. F. McLouth called the meeting to order, and th 
minutes of the March meeting were read and approved 

The report of the nominating committee was made as follows 
President—T. D. Stafford; lice-President—W. G. Schlichting 
Secretary—F. C. Warren; Treasurer—H. J. Metzger; Board 
Governors—B, F. McLouth, H. J. Young and C. H. Pesterfield 

President McLouth then introduced Walter Badger, consult 
ing engineer, Dow Chemical Co., as the speaker of the evening 
Mr. Badger spoke on dehumidification in air conditioning, whic! 
he delivered in an interesting manner, and was well received 
Many of Mr. Badger’s statements brought out interesting dis 
cussion. 

According to C. H. Pesterfield, secretary, the meeting ad 
journed at 10:00 p. m. 

March 11, 1940, The March meeting of the chapter was 
also held at the Rowe Hotel, Grand Rapids, and was called t 
order by President McLouth, with 51 members and guests it 
attendance. The minutes of the previous meeting were approved 
as read. 

This meeting was planned in honor of C. H. Morton, treasures 
of the chapter, but due to his illness the April meeting was 
scheduled as Charlie Morton night. S. W. Todd introduced 
a resolution, which was passed, to pay Mr. Morton the respects 
of the chapter in the form of flowers. Mr. Todd was del 
gated to execute the resolution. 

President McLouth then introduced the speakers of the ev 
ning, all of whom reported on papers given at the Society's 
Annual Meeting in Cleveland. The speakers were S. H. Downs, 
C. H. Pesterfield, and B. F. McLouth, who reported on the joint 
meeting with the NIV’dMdHACA, H. D. Bratt, O. D. Marshall 
Prof. L. G. Miller, and T. D. Stafford, who reported on the 


Chapter Delegates’ meeting. 
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plications of Gas to Air Conditionin 


By George E. May* (MI 


Introduction 


HE early days of air conditioning saw cooling as 

a primary function. It was produced largely by 

electrically driven refrigeration machines And 
even today, cooling with incidental dehumidifying ts still 
generally done by means of refrigeration. 

During the past few years, as a result of costly broad 
research, equipment has been developed for cooling and 
dehumidifying air by means of gas. Recent refinements 
in design have made possible year-round air conditioning 
from one system and one fuel. 

There are available today year-round air conditioning 
plants operated by gas, reasonably priced, hermetically 
sealed, with excellent operating records and designed to 


meet the strictest building code regulations 
Purpose 


This paper will briefly describe the various systems 
in which gas is used for air conditioning and point out 
some of the more interesting characteristics of eac! 
These systems will be classified according to functions 


and described im groups. 
Functional Applications 


Before describing the various systems operated by gas, 


hem according to their tun 


it might be well to classify t 
tional application 


1. Heating and Humiditying 


!. Gas Heating Systems 
(1) Direct 
(2) Indirect—Gravity and Forced Air Circulatiot 
steam 
Hot wate 
Hot ait 
» Dehumidifving and Heating 


!. Gas Activation—adsorption 
(1) Silica gel 
(2) Activated alumina 
(3) Lithium chloride 

§ Cooling and Dehumidifving 

!. Gas—Refrigeration 
(1) Gas engine reciprocating compressor 
(2) Gas-steam turbine-centrifugal compressor 
(3) (Gas-steam-jet retrigeration 


(4) Gas-steam absorption refrigeration 


Description of Systems ¥ 


The following descriptions and characteristic dat: 


1 wil! 
be given in order of the classification: 

l. Heating Systems: Heating and humidifying have 
been grouped here, not because they are incidental to 
each other, but because they belong together since hu 
midification is generally required with heating. The ma 


*Ener New Orleans Pu Service, Inc 
Preset ted t the ot Annual Meeting ot the AMERICAN Si 
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jority of engineers are quite 

ng equipment and the use o i ) ire “ 

description of gas operated heating ae ence 

omitted from this paper Hlowever, attet 
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raction tor moisture \S air 1s pass through be 
either material, the moisture in the air is adsorbe 
pores ot the adsorbent material ol vel | 
moisture thus adsorbed, approximately 1,000 
ent heat are converted into sensibl 
self in an appreciable temperature rise of the 
In most cases, this air requires o 
temperatures before using 

hese materials may be reused by 
of air at approximately 400 s forced 
saturated adsorbent material Picat cCa4ri | Liv 
evaporates the adsorbed moisture, and, upon be 
cooled, the material is ready for reuse equi ent 
ss irrang¢ 1 that 1 5s 1 \ 

vcle 

Other adsorption media are concentrate 
highly hygroscopic salts such as calcium chil le 
lithium chloride The latter is used in a 

to be dehumidified passes throug i fine spray 

strong solution of lithium chloride he chet 
finitv of the salt solution pulls the moisture out 
all and results a heat balances as desc bed | 
Re wtivatiol n this case 1s effected ‘ ' 
heat to less concentrated s lutior ng iT ( 
ture adsorbed and returning the soluti c 
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concentration. 
reuse. 

The heat for activation in each case is supplied by 
gas which has been found efficient, and lends itself to 
simple control. 

3. Application: The adsorption-activation cycle is 
a very direct and efficient method of dehumidification. 
It involves a simple system with few moving parts. 
It finds a definite place in industrial and commercial 
applications where humidity control is the important 
problem. It is also adaptable to the comfort fields, espe- 
cially where cooling water is available at low tempera- 
tures and reasonable cost. There are applications in the 
deep south where additional refrigeration is required 
due to higher water temperature. The market in these 
areas is probably limited by the need of two systems with 
resulting larger investment cost. 


Upon cooling, the solution is ready for 




















» NN 
Tower, 

> 
> e 

—f 

—v 

we 
= 

‘ 
sttaw | 
COnOtNSE® } 

7 ercomes 

warete 

















steam 4 ' 
i 
rurerne ' 
; COnpeNsarTe 
" acruen 





CONT@ UGCA: COMP 


4 srean mom 
| CASTING Gas 


FMD BOREAS 


Fig. 1—Schematic diagram of conversion of gas-steam-centrifugal- 
compressor to provide winter functions 


4. Cooling and Dehumidifying Systems: These two 
functions, when produced by refrigeration are incidental 
to each other. They are effected by means of washers 
or extended surface coils, with chilled water circulated 
from refrigeration units. The use of coils permits use 
of the counterflow principle and higher water tempera- 
tures. In many cases, direct expansion of refrigerant 
in extended surface coils is used. 

The application of gas-refrigeration to these functions 
is accomplished generally by means of chilled water cir- 
culation through coils whose surfaces have been designed 
for both hot and cold water. Steam from a gas fired 
generator is used in the refrigeration unit to produce 
chilled water during the summer period. Steam from 
the same generator and the same fuel is used in a sim- 
ple heat exchanger to produce hot water during the 
winter period. Either hot or cold water is circulated 
through the same system, so that one system and one 
fuel do the year-round air conditioning service. 

The application of gas to refrigeration is found in four 
major types of equipment, and will be described in turn: 

(a) Gas engine driven reciprocating compressor: This unit 
consists of a standard internal-combustion engine—equipped for 
burning natural gas, with automatic starter, clutch, etc., coupled 
on the same bed to a standard reciprocating compressor, employ- 
ing a common acceptable refrigerant. Direct expansion of refrig- 
erant is a featare of this system. It usually requires an inde- 
pendent heating plant to provide year-round functions. 

Attempts have been made to provide heating by means of re- 
verse refrigeration cycle and even use of waste heat recovery, 


etc. Economical operation is not possible in many cases and 
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the reverse-cycle refrigeration principle is not in widespread use 

(b) Gas-steam turbine driven centrifugal compressor: Most 
engineers are familiar with the centrifugal compressor producing 
refrigeration in the form of chilled water, for circulation in wash 
ers or extended surface coils. Gas fired boilers generate steam 
which operates a turbine, directly coupled to a centrifugal com 
pressor. The remainder of the cycle is identical with electri: 
motor application. A simple and very interesting hookup is 
shown in Fig. 1 for converting this refrigeration unit to provid 
winter heating. The sketch shows the steam condenser used as 
a water heater. In order to change over from summer to winte: 
functions, it is only necessary to close valves S and open valves 
W as can be seen, by following the diagram Fig. 1; the chilled 
water pump still circulates the water from the air stream coil 
in the air conditioning system. However, this water now by 
passes the water chiller and is circulated through the condensing 
water coils in the steam condenser. The steam condenser now 
acts as a water heater and its operation is quite efficient. 

Experience teaches that it is impractical to use the steam tur 
bine as a reducing valve and allow it to roll over with the stean 
travel. The use of a small by-pass to the steam condenser, show: 
at right of diagram, with an independent valve is considered 
better practice. A modulating type of temperature valve can bx 
used, actuated by a differential thermostat, arranged so that colde: 
weather provides for warmer water. Air conditioning engineers 
appreciate the value of such an arrangement. 

Engineers must recognize that this type of year-round conver- 
sion is possible only where air stream coils are used. Obvious! 
it is impractical where a washer is used unless the hot water for 
winter heating is circulated through a separate coil. Whether 
or not the latter plan should be used in any given case must be 
determined by an economic study. 

This type of refrigeration is very attractive where air condi 
tioning is being considered for buildings having high pressur: 
boilers. Further, its compactness is an important feature i 
buildings where space is at a premium. This same steam gener 
ating equipment can be used for refrigeration requirements dur 
ing summer months and the resulting fuel usage will establish 
an excellent annual load factor. Many utilities offer rates whic! 
reward good load factor, thus encouraging year-round use of 
boilers. 

These units are built in sizes ranging from 50 to 900 tons ca 
pacity of mechanical refrigeration, and are simple to operate 
The turbine-centrifugal combination has many good features 
among which is its direct drive and full floating characteristics 
Speed variation is no problem with turbine drive, and the power! 
load falls off in proportion to the refrigeration load. The field 
records of such installations have been consistently good over a 
long period of time. In fact, the original centrifugal compressor 
was turbine driven and is still operating satisfactorily. 

Operating records are available on one large gas-steam tur- 
bine centrifugal installation in a New Orleans office building 
Separate metering and log records made it possible to analyze a 


full year operation, and it is presented in Table 1. The seasor 


o~ 


over-all average gas use for 1939 was 27.4 cu ft per ton of 
refrigeration delivered to the washers. This figure takes int 


Table 1—Analysis of Over-All Efficiency of Gas-Steam-Turbine- 
Refrigeration Part of Air Conditioning System 





4 B Cc D Dit 
CHILLED 
Warer 
Praiop PumPep Inr. Ave 

Durinc WATER AxBx83 Gas 

Montu Temp 12,000 Input 

Torau Dirr. Tora Torar Monruty 

M Gat Dn Tons MCF Gas/Ton 
May 16-June 15 2.762.640 4.13" 131,200 3,167.3 24.20 
June 16-July 16 3,066,080 4.21° 148,800 4.484 4 x0 24 
July 17-Aug 15 3,313,180 4.33° 165,200 4,382.2 26 50 
Aug. i6-Sept. 15 3,126,000 3.92 144,000 3,854 4 26 70 
Sept. 16-Oct. 14 2,307 420 3.86 102,800 2,946.8 29.50 

Average 27.4 = 18.3 Ib steam /ton. 
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nsideration all radiation and unaccounted for, boiler efficiency, 


eam for turbines and turbine auxiliaries, etc. Expressed in 

rms of water rate, there was a season average of 18.3 Ib of 
team per ton. With year-round use of gas, a rate was earned 
vhich made the operating costs of this system considerably less 
ian it would have been for any other type of refrigeration sys 

m contemplated. 

(c) Gas-steam-jet refrigeration This is a very interesting 
ud simple refrigeration cycle. The same water used for cooling 
and dehumidifying requirements is used as a refrigerant. As in the 
ase just described, a chilled water pump circulates coil or washer 
water through the water chiller. In this case, the water returns, 
in the form of a spray, into an evacuated water chiller tank. 
\ yacuum is produced and maintained with the aid of a steam 
ejector at the top of the chiller. The temperature of the wate 
is a function of the vacuum maintained and depends, of course, 
upon adequate provision for evaporation of the water returning 
from the air conditioning units. The steam ejector discharges 
the steam and entrained fiash vapor directly inio a condenser 
where adequate cooling surface and cooling medium is provided 
to maintain a high vacuum. It is essential that the condensing 
medium, usually cooling tower water, be supplied at as low a 
temperature as possible The condenser is connected to another 
small ejector, designed to remove air that comes over with the 
steam and flash vapor. The condensate from both condenser and 


condenser air evacuating ejector is returned to the boiler \ 


«} 


continuous water makeup to the chiller is required equal to the 
flash vapor removed 

rhe use of counter flow chilled water coils in air conditioning 
units is often desirable in place of washers since it permits a 
higher entering water temperature. This permits operation of 
the evaporator at a higher absolute pressure, which can be pro 
duced more efficiently. 

The input per ton of refrigeration output varies widely with 
steam pressure at the ejector, and with the vacuum required 
Forty-five degree water is accepted as a minimum for this type 
of system unless plenty of cool condensing water is available, 
as the pounds of steam per ton of refrigeration increase sharply 
with lower chilled water temperature. 

There are a large number of steam jet installations throughout 
the world, varying in sizes from 10 to 600 tons capacity of me- 
chanical refrigeration per unit. In a number of cases units have 
been multiplexed to give greater capacities. Operating experience 
has been very favorable, and indicates that the use of multiple 
units is good engineering practice. 

(d) Gas-steam absorption refrigeration: This system has the 
distinction of employing one of the oldest principles of refrigera 
tion, yet the system, as applied to air conditioning, is one of the 
newer developments. In fact, it is still being developed. Some 
equipment still in the laboratory, offering tremendous market 
possibilities, has not as yet been introduced. 

This equipment uses gas as a fuel for producing low pressure 
steam. Fig. 2 may assist the reader in studying the interesting 
cycle. The steam furnishes heat for the distillation of a refriger 
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Fig. 2—Diagram of absorption refrigeration system 
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ant from a solution of solvent and refrig 
the cycle takes place im the heater | 
tilled off this strong solution, travels t 
condensed to liquid refrigerant. The pure 
tion, having lost its absorbed refrigera 
to the bottom of the heater 


Che liquid refrigerant in the condenser 


agent to a pressure reducing valve, where 
rate at a low pressure The coils in whi 
place are immersed in water and the 
furnishes the heat of vaporization as tl 
state. rhe refrigerant vapor, at low pr 


absorption chamber or unit wher 


cool spray of weak solution or pure solv 
ical affinity for the vapor It absorbs 1 
as to produce and maintain any desired 


responding to the refrigerant tempera 
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Fig. 3—-Conversion of absorption system to provide winter 


heating 


\ small pump circulates the pure solvent 
heater through a heat exchanger and to t 
other pump circulates the strong soluti 
ant trom the bottom of absorber through tl 


back to the heater where tl 


’ 


starts the cycle over again 
As shown in Fig. 2, cooling water is r 
and condenser, and the usual 
circulated through the absorber and ther 
rhe system uses methylene chloride a 
member of the prestone family, name] 
ethyl glycol as a solvent Both are 1 


and non-corrosive, stable compounds 


open buckets at atm spherx temperatures 


in use in the system the condensing pressure 


0 lb and the evaporating pressure near 
refrigerant nor solvent attack the metal 
shell and tube heat exchangers. With low 
hermetically sealed containers, there is litt! 
and loss of refrigerant or solvent. 


These systems are available with 


generator, or provision for receiving steam 
ing low pressure boilers. The steam press 
important part, and may be supplied from 5 
square inch. They are quite efficient in 
requiring approximately 22 Ib steam per ton of reft 
tion output. Performance charts show 


variation in pounds of steam per t 


frigerant and condensing wate; temperatures 


ation of capacity with refrigerant 
about the same as for a standard 


pressor operating under sinular cond 


Very recent developments in this equipment ar 


direction of self contained and fully charged 
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big. 4—Charts showing uniform temperature and humidity con- 
trol in air conditioning systems 


Cuart “A"—Taken Serr. 12, 1939 


6:30 12:30 6:30 
Max. Min. a.m, p.m, p.m 
Dry-bulb ; 4veaveas OM 79 sO 90 Ss 
ee ae cite rece - 77 79 80 
Per cent relative humidity gS 60 70 


Cuart “B"’—Taken Sept. 30, 1939 


6:30 12 0 6:30 
Max. Min. a.m p.m, p.m, 
PRED «6 xb ceanctsne dies Meee 82 60 74 sO 69 
Wet-bulb ... subssanndesbeuws? oa s% 74 71 bt 
Per cent relative humidity : . is 64 5 


models. This is an important step which will attract 
wide interest. 

Of interest, is the development of a simple and inex- 
pensive heat exchanger for providing hot water during 
the winter season, using the same air conditioning unit 
and water circulating pump. The efficiency of this hook- 
up, and the case of change-over from cooling to heating 
operations, is worthy of mention. Fig. 3 shows part 
of a standard absorption refrigeration unit with a heat 
exchanger, or water heater, connected so that the change- 
over from summer to winter functions is effected merely 
by opening and closing a pair of valves. 

As shown, the chilled water pump circulates water 
through the air conditioning system coils, in case of 
either cooling or heating. During winter months the 
water chiller is by-passed and the circulating water is 
directed to the water heater. This water is heated by 
steam from the same gas-steam generator, During 
the summer months, of course, the water heater is out 
of service and the absorption refrigeration system is in 
full operation. 

As the old saying goes, “The best proof of a pudding 


is in its taste”. The best proof that gas-refrigeration 
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iends itself well to air conditioning is indicated in chart 
taken from actual installations showing control over ten 
perature and humidity. Fig. 4 shows two such chart 
taken from a recent installation in New Orleans. 

The first chart was taken on a typical warm d: 
day, and the second on a cool humid day. The hig 
internal heat load of the area being air conditioned 1 
quired the system to operate on both days, and the chart 
show practically the same control over both sets 
widely different outside conditions. 


Summary 


There is a rapid growth in the application of gas 
air conditioning. Equipment has proved itself beyor 
any question of doubt to be substantial, simple to ope: 
ate and efficient. Behind closed doors of research lal 
oratories, newer and greater advances in the art a 
being tested for practical operation. All are workiy 
in the one direction—the same system, and the sai 
fuel used for year-round air conditioning. 





Pipe Corrosion Research 

Several short lengths of pipe made from different mate: 
and arranged in series are being installed in a number of la 
New York office buildings for the purpose of studying cor 
sion problems, according to A. R. Mumford, chairman oi 
AMERICAN Society OF HEATING AND VENTILATING ENGINE! 
Research Technical Advisory Committee on Corrosion 

Test specimens will be located in the returns of systems suy 
plied with steam from a central district heating source a 
from individual boiler plants. Action of the return condensat 


he corrosion of the several pi 


and will 


from the heating system on t 
materials is to be observed over a long peri 


reported by the committee at various times. 


Ontario Holds Annual Meeting 


May 6, 1940. The annual meeting of the Ontario Chapte1 
held at the Royal York Hotel with 41 members and gues 
present. Following dinner, Pres. H. D. Henion called 
the secretary to read the minutes, which were accepted as rea 
He then called for the report of the membership committ 
which was presented by the chairman, H. G. Hill. 

A wire was read from T. MacDonald expressing his g 
wishes to the Chapter for the coming year. 

C. D. Waldon, chairman of the attendance committee, report 
on the attendance throughout the year and urged that the chapter 
make a more concerted effort to increase the attendance. 

E. R. Gauley, chairman of the entertainment committee, 1 
ported on the past year’s activities, and outlined the Semi-Annu 
meeting plans to be held June 17-19 at Washington, D. C. M 
Gauley will make arrangements for any of the Ontario membe 
who wish to attend. 

The report of the greeters committee was made by A 
Ritchie, followed by the report of the past year’s audit, sub: 
by W. C. Kelly, chairman of the auditor’s committee. 

In the absence of W. R. Blackhall, President Henion announces 
the awarding of $25.00 which the Chapter offers to the student 
at the University of Toronto who writes the best thesis 


{ 


tte 


heating, ventilation or air conditioning. As a second gift, tl 
chapter awarded a 1940 Gurpe; and finally, F. D. Ledgett 
member of the Ontario Chapter, was awarded a year’s fre 
membership into the chapter. 

H. H. Angus, chairman of the code committee, reported on th: 
activity of the code committee during the past year, and pointed 
out that great interest is being taken in codes, both in the pro 
vincial governments and in the Dominion government. 


Heatinc, Preinc ano Ar Conpirionine, Jung, 1940 








Following Mr. Angus’ report, there was a very interesting dis- 
ussion, and the chapter as a body urged increased activity by 
the code committee, because of the great need for codes both 
cally and nationally. 

D. O. Price, seconded by Mr. Ritchie, moved that the Board 
f Governors be empowered, if they saw fit, to appoint a com- 
jittee to interview Mr. Nichols, Ottawa, who is director of the 
Jational Housing Act, with a view to investigating the possi- 
Lility of getting the Ontario Chapter’s Code for the Design and 
Installation of Steam and Hot Water Heating Systems for 
Residences having up to 50,000 cu ft of volume accepted by the 
National Housing Act immediately. 

It was also moved by Mr. O'Neill, seconded by Mr. Shears, 
that the Board of Governors be empowered, if they saw fit, to 
llot $64.00 to this Committee for traveling expenses to see Mr. 
Nichols in Ottawa in order to get quick action, and the motion 
was carried. 

C. Tasker reported on the activities of the Affiliated Enginees 
ing and Allied Societies in Ontario for the past year. 

Following a report on the programs of the past year by M1 
Fitzsimons, President Henion called upon the members to make 
suggestions tor mnproving the meetings, in view of increasing 
membership, and to make the meetings more interesting, and 
some 15 members offered their suggestions. 

The following were unanimously elected to serve the Ontario 


Chapter for the coming year: 


Presid: 1 W. O'Neill 
e-Pres F., E. Ellis 
Secreta) Hi. R. R 
Board G ( I Ww. ¢ Kelly and D. O. P 


President O'Neill took the chair and a motion was then mace 


and seconded that money be taken from the treasury to send 


cigarettes to members of the chapter now in active Army servi 
overseas. 

Announcement was made of a golf game to be held in the 
early summer, and Mr. Kelly asked the chapter to extend a vot 
of thanks to the secretary for his work during the past vea 

It was moved and seconded that the Board of Governors l« 
authorized to purchase a new lantern screen which would becom 
the property of the Ontario Chapter to be used at meetings 

There was further discussion about the matter of getting the 
members as a whole to actively make suggestions for the pri 
grams of the meetings. It was suggested that if a blank ques 
tionnaire were sent with the meeting notices, the members would 
be more ready to make suggestions in writing, which would not 
need to be signed. Following this discussion the meeting was 


adjourned, according to H. R. Roth, secretary of the chapter. 


President Giesecke Guest at Cincinnati 


April 16, 1940. The monthly meeting of the Cincinnati Chap 
ter was outstanding in that the chapter was honored by having 
the president of the Society, F. E. Giesecke, College Station, 
Tex., and the secretary, A. V. Hutchinson, New York, as the 
honored guests. There were 35 members and guests at dinner 
at the Netherland Plaza prior to the meeting. 

Following the reading of the minutes of the previous meet 
ing, which were approved as read, there were reports on the 
membership and finance committees. The legislative committee 
reported objections to the heating, ventilating and air condition 
ing requirements of the proposed building code of Cincinnati, 
which brought about a lengthy discussion. It was then moved 
and seconded that the secretary of the chapter write to th 

ty manager and inform him that it was the consensus of 
opinion of the Cincinnati Chapter of the ASHVE that the heat- 
ing, ventilating and air conditioning provisions of the revised 
building code of Cincinnati be given the same thought and con- 
sideration as the smoke abatement provisions of the code and 
request him to advise what action, if any, would be taken 
in this direction. 

After a brief talk by Mr. Hutchinson on the affairs of the 
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Society, Prof, F. E. Giesecke, professor emeritus at 
cultural and Mechanical College of Texas, descrilx 
research investigations in this country and in | 

heating where the heating elements or panels 

in the floors, walls and ceilings of the rooms. H t 
cussed the construction details and the ri 

pipe coils embedded in concret constructs 

teresting phenomena resulting trom the applicat 
cealed heating elements In his talk, whi he den t 
by slides, he included actual facts and figur: lleet 
studies of such installations in various parts 
including an ultra-modern, heated and cooled 

in Racine, Wis. Following a rising vote of t 


dent Giesecke, the meeting was adjourne 


Research Committee to Investigate Sound Control 
in Air Conditioning 


\. E. Stacey, Jr., chairman of the ( 


announces that the AMERICAN So F H 
ATING ENGINEERS will actively s3 

project at Rensst laer Polvtechni nstitute, | 

study sound control problems in air condit 


I 


of tundamental importance are essential it 





engineer and contractor to accurately pred 
a conditioned space, according to |]. S. Pa \f 
N. J., chairman of the Technical Advisory 
Control, which has been responsibl 
investigations, First it is necessary to know 
ground noise levels which will be encountered in the 
Kiccs second, it 1s necessa&ry 1 \ I i 
generated by the equipment and tl alt t 
and, third, it is necessary to have a means of predicti 
ittenuation through the duct system with as wit t 
t special sound absorbent materials 
The Rensselaer investigations are initial] 
a technique for measuring sound inside a t tt 
outlet Then the effect of duct size. thick ote 
elbows, turning vanes and splitters will be studi t 
mine the various attenuation losses whicl ety 
tan or conditioning apparatus and the 
Research Meetings at Washington 
Sunday, June 16 
10:00 a.n Research Executive Committee 
2:00 p.m.—Committee on Air Conditioning Requiren 
of Glass 
8:00 p.m C ommittec n Resear 
Monday, June 17 
0) p.m.—Committec Radiation and Comfort 
$:00 p.m.—Committee on Air Distributi 
tor 
10 pam.—Guide Publication Committ 
Tuesday, June 18 
00 pn Committee on Insulation 
1:00 pan.—Committee on Heat Transtet l 
with Forced Air Circulation 
Wednesday, June 19 
2:00 p.m.—Committee on Sound Control 
4:00 p.m Committee on Cooling Load in Summer \n 
Conditioning 
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Welcome to Washington 


Wardman Park Hotel - Washington, D. C. 
June 17-19, 1940 


T IS time to go to Washington for the Society's Summer 

Meeting at the Wardman Park Hotel, June 17-19. There 

will be a fine gathering of members and their friends to 
enjoy the discussion of technical papers on such subjects as: 
heat gain through roofs; psychrometer problems; summer cool- 
ing requirements ; fever therapy; radiator and convector perform- 
ance; and air flow through registers. 

Three technical sessions will be held—papers will be given 
at morning sessions and the afternoons have been reserved 
for sightseeing, golf, inspection trips, and other diversions. 

All scheduled events are on Eastern Standard Time. S. L. 
Gregg and his Reception Committee will be on hand to greet 
early arrivals on June 16. Some of the ardent fishermen will 
leave the hotel at 8:30 a. m. for a day of fishing on Chesapeake 
Bay. Colonel Downs believes he has a clue to some big ones 
(supplied by the FBI no doubt). But come along and see for 
yourself—hait, tackle, and luncheon will be supplied. 

Several committees have called meetings on the 16th and the 
Council will meet at 1:30 p. m. for an important session on 
Society business. Registration headquarters will be in the main 
lobby of the hotel and members should obtain badges, programs, 
advance copies of meeting papers, and all information about en- 


tertainment events. 





Fhoto by F. A. Schutz 


A special room on the main lobby floor, near the registrati 
desk, will be headquarters for the ladies. All events exclusive 
for ladies will start from this room. The official program w 
give further details. 

Members who drive wiil find many interesting and histor 
spots en route to Washington, and the trip will not be complet 
without a visit to the New York World’s Fair 1940. 

The Committee on Arrangements for Washington Chapter ha 
made special efforts to hold down the cost of every function so 
that members will find it possible to bring the family. All events 
are on an optional basis and charges for entertainment, golf ar 
the banquet are moderate. A novelty entertainment will be held 
Monday night in the Continental Room. The Chapter members 
have written and staged an original production entitled, “Going 
With the Wind.” Chairman Day has not revealed all of the 
plot but those who saw a preview are chuckling about the su 
prise that is in store for those who attend the Summer Meeting 
Many of the songs and stories hit the bull’s eye. The prograr 
provides a full hour of good, clean fun for the entire famil 
After the show there will be dancing and for those who desir: 
Buffet Supper, an elaborate Smorgasbord will be ready 
10:30 p. m. 

On Tuesday evening the Semi-Annual Banqret and Dance w 
be held and arrangements announced by Chairman Spurney 
dicate that a fine Southern dinner will be served; there will 
a short entertainment followed by dancing to the music of 
well known radio orchestra. Tickets must be obtained in advan 

Plan to be in Washington for the meeting June 17-19. It 
worthwhile to attend Society meetings. 





2—-That an appropriation be made to cover the entertainment or 


$500.00, the regular meeting expense to be 
That no registration fee or compulsory obligations of any 


7—That the display of samples, or 


8--That the distribution of trade papers be entirely 
} 


to confer frequently with the Council, through 
the various matters being handled by them. 


idopted at Council Meeting, January 29, 1926. 





be taken care of by the General Fund of the Society in the regular way. 
nature be imposed on members or guests 
4—-That the purchase of tickets for banquets or for any other form of entertainment that may be provided be 
That the grouping of features and the sale of tickets for group features be discouraged. | 
6—-That the raising of funds from manufacturers of heating apparatus be discouraged. | 
of literature, advertising the product of any manufacturer in any way, shape or l 
mitted at the booths, registration desk, or in or about the meetings. 

at the discretion of the committee in charge. 

®—That the local Chapter or local members, be empowered to form a General Committee with such sub-committees as may 
to handle the details of transportation, hotel acconrmodations, entertainment, finance, etc., and that this 
f the Secretary of the Society, and to make frequent reports on progress in connection with 


10—That the arrangements of elaborate and costly entertainment 


Method of Choosing Location of, Financing and Conducting Meetings of the Society 
Resolvéd: That inasmuch as the Annual and Semi-Annval Meetings of the Society come under the jurisdiction of 
the Council, the following rules governing the handling of such meetings be adopted by the Council and published in 
- . . . i . . - . ' 

the JourNAL of the Society at least twice during every year, preferably just prior to each meeting. 
The Council will select the city in which the Annual or Semi-Annual Meeting is to be held, giving due consideration to the invita- 
tions received from Chapters or members as well as to the advisability of so distributing those meetings as to make them of the greatest 
advantage to the general membership, and to reduce as far as possble the expense of members attending. 


expenses, incurred in connection with the meeting not exceeding 


} 


entirely voluntary 


form, be not per 


be required 


(seneral Committee be requested 


features be discouraged. 
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PROGRAM 


AMERICAN SOCIETY OF HEATING AND. VENTILATING ENGINEERS 


Semi-Annual Meeting 1940 


Sunday, June 16 Wy 
8:30 am. lishing Party on Chesapeake Bay ($2.50 per person) 
' 0:00 an PECHNICAL SESSION 
10:00 am. Meeting of Research Executive Committes 
1:30 p.m. Council Meeting Methods of Rating the Noise ( 
8:00 p.m. Meeting of Committee on Research Equipment, | hn S. P 
Monday, June 17 _ ms . rhs ita ot ; “ 
8:30 a.m. Registration—Main Lobby . Room D . z ; ae 
10:00 am. TECHNICAL SESSION tain ele ej ' 
Summer Cooling Load as Affected by Heat Gait MOK. Fahnect ; 
Through Dry, Sprinkled and Water Covered grt ; ; 
Roofs, by F. C. Houghten, H. T. Olson and Carl 10:00 an Style Show , 
Gutberlet 1:30 p.n Inspection trips 
Air Conditioning Design of New Federal Offic 
Buildings, by W. A. Brown (a) David W. Tayler Model Basin at Cardereck, Md 
Dirt Patterns on Walls, by R. A. Nielsen , 
Discussion of Report on Nominating Committe« 
changes 
10:30 am. Ladies’ Visit to White House (Bus leaves Hotel) ; 
1:30 p.m. Golf Tournament—Congressional Country Clul 
(Greens Fee $2.50) , 
Members desiring to participate " Is rf ; ° I 
with gol committee at rewistratior esk j , 
First bus leaves hotel at 12:30 at , 
2:00 p.m. Tour of Inspection—Bureau of Standards aE pe his 
2:00 p.m. Sightseeing Tour of Downtown Buildings 
Capitol, Pan American Union, Library tf Congres S 
“ - ; / 09 . é. har: pr : res er ; W e (b) Central Heating Plant 
wives at children) t Heating | t ( 
5:30 p.m. Guide Publication Committee Meeting x : 
9:00 p.m. Informal Party and Show—Continental Roon 
An original playlet, “Going with the Wit 
presented by members of the Washingtor gg . 
Dancing after the Show and Buffet Supper (Si 
S 4 € { 
Tuesday, June 18 : : 
9:30 a.m. Ladies’ Motor Tour and Boat Ride rning of 
Lincoln Memoria Lee Mansior Arlingtor M nt Vernor I 
Christ Church, Masonic Lodge in Alexandri $2 me e than 1 
person (1 harge for members’ wives and 
Luncheon on boat 7Sc. Bus will meet boat for retur: 
Wardman Park or trip to FBI demonstration at 2 ic) Capite! Group of Buildings 
10:00 am. TECHNICAL SESSION efrigerat Plant: 1 
Study of Changes in Temperature and Water Vapor Capitol Power Plant 
Content of Respired Air in the Nasal Cavity, b wenn gy a . e : : 
L. E. Seeley * tele Gane , 
Summer Cooling Requirements of 745 Clerks in ar for cooling in the Capitol Building, Set 
Office Building, by Dr. W. J. McConnell and M H a Buildings 7 
Spiegelman. rai mk fo 2 meg Be 
Fever Therapy Locally Induced by Conditioned Air the ste 
by Dr. M. B. Ferderber, F. C. Houghten and he friction head of the retrigerat 
Carl Gutberlet ae oa &e. ; 
The Problem of the Psychrometer—Part I, His ~ 7 , 
torical Resumé, by H. B. Nottage and L. M Saad kote 
K. Boelter Supreme rt I J I 
1:30 p.m. Golf—Congressional Country Club (Greens fee $2.00 : whi prtegte : 
per person) | to . : " S 
2:30 p.m. Tour through Federal Bureau of Investigation, U. S 
Department of Justice (Round trip bus tare 30 ’ 
per person) 
2:30 p.m. Ladies’ Card Party . 
$:00 p.m. Meeting of Nominating Committee i to | water. Sy 
7:00 p.m. Semi-Annual Banquet and Dance nstalled to « eo 
Heatinc, Prrinc anp Am Conpirioninc, June, 1940 wl 
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New Officers for North Carolina 


April 26, 1940. The annual meeting of the North Carolina 
Chapter was held at Southgate Dormitory, Engineering School, 
Duke University, Durham, with Pres. R. B. Rice presiding. 
Professor Wilbur of the Mechanical Engineering School wel- 
comed the members and guests in behalf of the University. 

Guests present were introduced by Professor Rice, while the 
students from North Carolina State College were introduced 
ly Prof. L. L. Vaughan of the State College faculty and member 
of the Chapter. Students from Duke Engineering School were 
introduced by F. J. Reed. 

At the opening of the meeting a gavel made at the Engineer- 
ing School in Raleigh was presented to the chapter by Pro- 
fessor Vaughan. Following this a short business meeting was 
held at which time several items of new and old business were 
discussed, and the presiding officer distributed ballots to the 
members advising that balloting on officers for the ensuing 
year would be held at this meeting. G. C. Burr nominated W. 
M. Wallace, II, for President and Mr. Reed for Vice-President, 
and suggested that these names be added to those already sug- 
gested by the nominating committee. This was duly seconded 
and the names were added to those already on the ballot. 

\t this point Arvin Page, Winston-Salem, was introduced. 
Mr. Page gave an interesting talk with special reference to the 
problems which the young engineer could expect when start- 
ing into industry, as well as some of the problems of vital 
interest to the engineering profession in this section of the country 
relating to comfort conditions in industrial plants. 

Following Mr. Page's talk, T. H. Urdahl, consulting engineer, 
Washington, D. C., was introduced. He selected The Crimes 
of Omission as the topic of his talk, which proved most inter- 
esting. He dealt with various problems encountered in his 
work as a private consultant. Several specific instances were 
pointed out by Mr. Urdahl, and all present were made aware 
of the responsibilities on the shoulders of the individual engineer. 

\t the conclusion of Mr. Urdahl's talk the president an- 
nounced the result of the balloting which was as follows: 

President—Arvin Page 

lice-President—C. FE. Petty 

Secretary-Treasurer—T. C. Cooke 

Board of Governors—R. B. Rice, E. R. Harding, and M. D. Brown 

The meeting was adjourned by the newly elected president, 
Mr. Page. 


St. Louis Chapter Meets 


April 9, 1940. The regular monthly meeting of the St. 
Louis Chapter was held at the Kingsway Hotel, with 57 mem- 
ters and guests in attendance. In the absence of C. F. Boester, 
acting secretary L. J. DuBois read the minutes of the March 
meeting which were approved as read. 

FE. E. Carlson then read the following motion which had been 
passed at the Board of Governors’ meeting: “Reso.vep, That 
the Chapter President and whomever he desires to assist him, 
be instructed to write a letter to all chapters of the Society 
explaining that St. Louis Chapter feels it will lack representa- 
tion on the Nominating Committee under the plan covered by 
Report of the Committee which will be presented at the Semi- 
Annual Meeting at Washington, D. C., in June, and suggesting 
a change in the suggested zones.” R. J. Tenkonohy discussed 
briefly the reasons for passing this resolution. 

President Tenkonohy appointed an auditing committee to go 
over the Treasurer’s books in order to have them approved 
when turned over to the incoming treasurer, consisting of: P. W. 
Sodemann, chairman, L. Walter Moon and B. C. Simons. 

J. H. Carter, chairman of the entertainment committee, an- 
nounced that the spring party would be held Friday, June 7, 
at the Norwood Hills Country Club. 

Mr. Carlson, chairman of the nominating committee, reported 
the following slate of officers suggested for the ensuing year: 
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President—C, E, Hartwein; First Vice-President—D. J. Fagiy 
Second Vice-President—M. F. Carlock; Secretary—C. F. Bo 
ster; Treasurer—J. H. Carter; Board of Governors—R. 
Tenkonohy, W. J. Oonk, B. C. Simons and L. J. DuBois. 

The meeting was turned over to Chairman Hartwein of t! 
Program committee, who announced that Ralf Toensfeldt, lo 
consulting engineer, would talk at the next chapter meeti) 
on the economics of air conditioning for office buildings. 

Mr. Hartwein then introduced E. H. Ronsick, who ably pr. 
sented and discussed the technical paper entitled, Diminishi: 
Effectiveness of Successive Thicknesses of Insulating Material 

Following a short recess after a discussion on this paper, M 
Hartwein introduced the guest speaker of the evening, E. ( 
Webb, engineering service manager, Iron Fireman Mfe. ( 
Cleveland, O. Mr. Webb presented an interesting paper 
stokers, which he illustrated with slides. After a spirited di 
cussion of the subject the meeting adjourned. 


Washington D. C. Chapter President 
Addresses Atlanta Meeting 

Vay 6, 1940. The regular monthly meeting of the Atlant 
Chapter was held at the Biltmore Hotel, with Pres. T. T. Tuck 
presiding. 

The research committee reported that Georgia Tech was going 
forward with a research project covering the application of att 
fans to various residential cooling and ventilating problems 
This project is being financed for the present by Georgia Tec 
and the Atlanta Chapter of the Society, with the hope tha 
ultimately the ASHVE will also assist. 

The Exposition Cotton Mills has agreed to permit the use 
two five-room cottages of similar construction, location and ex 
posure. One will be used as a control house and a fan will 
be installed in the other. Tests will be made to show the con 
parative results with and without an attic fan and also results 
from various amounts of air handled and different methods 
distribution of the air. 

The secretary read a letter from the St. Louis Chapter offer 
ing objections to the proposed new plan of selecting the nominat 
ing committee. After considerable discussion the committe: 
composed of Messrs. Boyd, Koch and Kent was appointed t 
study the matter and advise the chapter delegate the positior 
he should take at the Semi-Annual Meeting, Washington, D. ( 

The secretary was instructed to write a letter inviting th 
Smoke Prevention Association to hold their 1941 convention 
Atlanta. 

Prof. R. S. King, head of department of mechanical engineer 
ing, Georgia Tech, and chairman of the engineers advisory con 
mittee on smoke abatement, was the principal speaker. Ii 
analyzed the ordinance recommended by the committee and ga\ 
an interesting explanation of how they reached their conclusions 
Following a discussion the meeting was adjourned. 

April 4, 1040. The regular monthly meeting of the Atlanta 
Chapter was held at the Biltmore Hotel, with Pres. T. 1 
Tucker calling the meeting to order at 8:00 p. m 

The research committee reported that the number of researc! 
projects under consideration for joint action with Georgia Tec! 
had been reduced to three, and from these three a final decisio 
on one project was expected in the near future. S. W. Boyd 
reported briefly for the code committee on the progress of the 
smoke abatement campaign. 

The guest speaker of the evening, T. H. Urdahl, president 
of the Washington, D. C. Chapter, was then introduced. Mr: 
Urdahl chose as his subject Crimes of Omission, devoting his 
talk principally to a discussion of some heating and air con 
ditioning jobs which he had observed where unsatisfactor) 
operation resulted from the installation of insufficient or inade 
quate equipment. His talk was followed by an interesting dis 
cussion, and there being no further business, Secretary Kent 


reported the meeting adjourned. 
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Mechanical Equipment in Buildings 


Discussed at Illinois 
March 11, Pres 
ing of the Illinois Chapter to order with 77 members and guests 


1940. Tom Brown called the March meet- 


in attendance. At the opening of the meeting President Brown 
appointed Messrs. Philippi, Pitcher and Sunderland as tellers to 
count the ballots for members to serve on the nominating com- 
mittee. The minutes of the February meeting were dispensed 
with, and Midwest 
Power Conference and urged as many members as possible to 
attend. that F. EK. Giesecke, College Sta- 


tion, Tex., president of the Society, was scheduled as the guest 


President Brown called attention to the 


He then announced 


for the April meeting. 


C. M. Burnam, Jr., introduced the speaker of the evening, 
R. E. Hieronymus, general superintendent, Aldis & Co., who 


discussed mechanical equipment in buildings. He opened his 


remarks with a discussion of heat economy in buildings as 


correlated with the degree-day chart. He explained that ex 


perience has taught that effective heat economy is provided 


in the use of the degree-day and Erlenborn charts. He pointed 


out that efficiency of operation was dependent upon two fac 


tors, economy through basement process (that is, fuel burn 


ing equipment, type of fuel, etc.) and upstairs utilization of 
steam, and it was to the second of these factors that the speaker 
He took as a specific exampk 
2,300,000 cu ft 
Chart 


through the procedure for a month’s operation, with particular 


devoted most of his remarks. 


a building with a content of approximately 


and with an enlarged copy of the Erlenborn traced 


reference to how the degree-day formula could be applied. 


Mr. Hieronymus reported on a recent survey of 30 Chicago 
office that the 


sumption for 1,000 cu ft of volume was 0.5838 Ib of steam in 


buildings, which indicated average steam con- 


one-pipe differential systems and 0.5800 Ib of steam in two-pipe 


systems, provided daily checks of the degree-day chart wert 
However, the buildings making no check averaged 0.761 
making a monthly check 0.717 Ib, and 
check 0.592 Ib. Mr. Hieronymus pointed out 


the usability of the 


made. 
Ib, buildings buildings 
making a daily 
type of building, 


chart regardless of the 


fuel used, or even the climate. 


The speaker then went into the subject of air conditioning, 


using as a basis the Monroe-Dearborn two-story tax-payer. He 


gave a comprehensive description of the plant which provides 
complete year-round air conditioning to a rentable area of 
19,300 sq ft 

Mr. Hieronymus then called on C. N. Bailey, who is ass 


ciated with him in the operating department of Aldis & ¢ 
who discussed a color code used in the operating chart of the 
Monroe-Dearborn Building, and pointed out its benefits as t 


economy and also as a guide to the operating engineer 


Great interest in the talks was evidenced by the open diss 


sion which followed. Following the discussion President Brow: 
called on Mr. Philippi to report for the tellers on ballots 
the nominating committee. He reported the following elected 
to serve on the committee Messrs. Aeberly, Bishop, Brow: 
Hayes, Howatt, Johnson and Vernon The meeting was ad 
journed following this report 

Carnegie Tech Elects New Officers for 

ASHVE Student Chapter 

April 11, 1040 The meeting was called to 
R. L. Smith, and the minutes of the last mecting were 
and as there were no corrections or additions, new busine i 
brought before the members. 

The first order of business was the election of officers for the 
new school year, 1940-1941. It was decided to nominate sep 
arately for the offices of president and vice-president, and thi 
election be made for only one office at a time The result 


the election is as follows 
President I |. Long 
ce-President—H, J. Hampk 
Secretary-Treasurer—H. S. Jones 
The meeting was then turned over to the newly elected 
dent, Mr. 


Long, who suggested a picnic for the group, setti 


the date tentatively as the first Saturday in May \ committe: 

was then appointed to make arrangements for the get-together 
At the conclusion of the meeting the members held a { 

meeting with the students of the 4merican S 

Engineers at which time they witnessed the showing of a movie 

entitled Flow, which was obtained through the courtes ‘ 

Crane Co. At the conclusion of the picture the entire grou 


retired for refreshthents and the meeting was adjourne 











The Constitution of the Society, as now amended, requires the following mode of procedure in voting on applicants for mem 
bership in the Society. All applications for membership are to be sent to the Secretary and the names of applicants and their refer 
ences shall be printed in the next issue of the JouRNAL of the Society or sent to the members in other approved manner as ordered 


by the Council. When replies are received from references, the 


Candidate’s application shall be submitted to and acted upon by 


the Committee on Admission and Advancement as soon as possible. 


When the Committee on Admission and Advancement has acted favorably upon a Candidate’s application and assigned his 
grade, the Council shall vote upon the election of the proposed Candidate for membership by letter ballot. During the past month 
29 applications for membership have been received and the names of these men and their sponsors are published in the following list 


Members are requested to scrutinize the list with care. 


The Committee on Admission and Advancement, and in turn, the 


Council, urge the members to assume their share of responsibility of receiving these candidates into membership by advising the 
Secretary promptly of any whose eligibility for membership is in any way questioned. 


All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, which it is the 


duty of every member to promote. 


Unless objection is made by some member by June 16, 


1940, 


these candidates will be balloted upon by the Council st 


elected to membership will be notified by the Secretary immediately after election. 


CANDIDATES 
\mprose, E. R., Air Cond. Engr., American Gas & Elec. Serv 
Corp., Brooklyn, a 2 
Anorr, S. M., Engrg. Dir.. DeVry & Co., Chicago, II. 
Beats, D. E., Supervising Engr. and Estimator, M. F. Fischer & 


Son, Norman, Okla. 
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REFERENCES 


Proposers Seconders 
D. W. McLenegan F. H Faust 
Elliott Harrington F. O. Urhan 
(; l Larson P H Hyland (Non Vi ” hey ) 
1. Dorrans (Non-Member) I. N. Mitchell (Non-Member) 
F. X. Loeffler R. G. Dolan 
\. R. Morin E, W. Gray 
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CANDIDATES 


Betrorp, L. puB., Div. Supvr., Minneapolis-Honeywell Reg. Co.., 
Philadelphia, Pa. 

CooperMAN, Epwarp, Student, Carnegie Inst. of Tech., Pitts- 
burgh, Pa. 

COTTRELL, W. H., Gen’l. Mer., Home Owners Heating Equipment 
Co., Minneapolis, Minn, 

Evuis, G. W., Engr., Acme Heating and Ventilating Co., Chicago, 
Illinois. 

GJERTSEN, Georce, Student, Technicians Inst., Brooklyn, N. Y. 


Kittian, W. J., Sales Rep., Herman Nelson Corp., Moline, Ill. 


KreINER, JAcK, Owner, Jack Kreiner Co., New York, N. Y. 


LABONNE, Henri, Mer. Htg. Div., Codere, Ltd., Sherbrooke, 
Que., Can. 

Levine, L. J., Asst. Engr., Paragon Oil Burner Corp., Brook- 
lyn, N. Y. 

Lick, W. W., Resident Mer., Bell and Gossett Co., Chicago, Il. 

Matty, C. F., Cons. Engr., Mally & Co., Ferndale, Mich. (4d- 
vancement ) 

Market, J. W., Assoc. Naval Archt., U. 
Washington, D. C. 

Miner, H. H., Partner, Miner Supply Co., 


S. Maritime Comm., 

Red Bank, N. J. 

Nose, Mitnor, Chief Engr., Aerofin Corp., Syracuse, N. Y. 
( Reinstatement) 

Piarz, J. F., Mer., and Sales Engr., J. M. & L. 


Cleveland, Ohto. 
Ranpo.tpn, H, F., Vice-Pres., Internatl. Heater Co., Utica, N. Y. 


A, Osborn Co., 


Roper, R. F., Pres., Pleasantaire Corp., Washington, D. C. 

Ryan, H. J., Pres., Harold J. Ryan, Inc., New York, N. Y. 

Sampson, W. D., Cons. Engr., Will D. Sampson & Associates, 
St. Louis, Mo. 

Suet, Jack, Chief Engr., Air Cond. Dept., Jefferson 
ment Co., Beaumont, Tex 

SKINNER, ALTON, Jr., Htg. & Air Cond. Engr., Bagwell Plbg. 
& Htg. Co., Durham, N. C. 

Stevens, E. K., Associate Mer., Heating & Ventilating Exposi- 
tion, New York, N. Y. 

Sruarr, W. W., Owner, W. W. Stuart Co., Des Moines, lowa 


\muse- 


ToensreLpt, Rar, Cons. Engr., St. Louis, Mo. 

Virriit, G. A., Chief Engr., The University Club, New Rochelle, 
N. Y. 

Wesster, C. C., Pres., John Hankin & Bro., New York, N. Y. 


REFERENCES 


Proposers Seconders 





H. F. Dever G. D. Guler 

C. B. Eastman L. C. Davidson 

C. M. Humphreys P. A. Edwards 

T. F. Rockwell R. L. Smith 

F. H. Schernbeck P. Hitchcock 

H. P. Wallace, Jr. A. J. Huch 

J. J. Finan Ee. J. Finan 

John Howatt E. B. Ericsson 

M. W. Wolin A. W. Akers (Non-Member) 
M. M. Kabili (ASME) F. W. Heisinger 


G. L. Leupold 
O. W. Motz 
Jack Miller 
W. W. Timmis 


( Non-Member) 
l. B. Helburn 

H. K. Jennings 
Philip Wolf 
Alfred Hering 


\. F. LaMontagne H. G. Hill 

P. A. Standring C. W. Johnson 
1. J. Morro W. R. Fidelius 
B. H. Schulze H. L. Hosking 
J. H. Shrock J. W. Mathis 
Henry Mathis H. F. Gain (Non-Member) 
S. 5. Sanford W. C. Randall 
G. D. Winans E. H. Clark 

F. E, Spurney I. M. Day 
John James F. A, Leser 

I. E. Brex K. L. Mytinge: 
A. H. Schroth Sidney Samuels 
Arthur Ritter W. E. Heibel 
R. A. Wasson R. H. Carpenter 
C. M. H. Kaercher L. E. Slawson 
J. Fitzwilliams (A Vember) E. W. Gray 

J. F. McIntire Clifford Strock 
\. P. Kratz M. K. Fahnestock 
S. L. Gregg G. R. Walz 

A. C. Crawford F. A. Leset 

M. F Rather F. E W Beehe 
Joe Wheeler, Jr H. L. Baker, Jr 
C. F. Boester, Ji W. P. Norris 
Paul Sodemann L. W. Moon 


lohn Everetts, J: 


Rothwell Wood vard 
Herman Worsham 


W. Fulle: 


W. M. Wallace, II C. E. Petty 

T. C. Cooke H. H. Hill 

C. F. Roth \. J. Offner 

\. V. Hutchinson W. L. Fleisher 
F. E. Triggs Bowen Campbell 
T. R. Johnson C. W. Helstrom 
M. IF. Carlock J. H. Carter 
Paul Sodemann W. J. Onk 

F. G. Walther D. A. MacWatt 
Walter Tusch P. B. Gordon 

J, < Bae W. L. Fleisher 
A. C. Buensod M. C. Giannini 





CANDIDATES ELECTED 








In the past issues of the JourNAL of the Society the names of the following men were listed as Candidates for Membership. The 
membership grade of each Candidate has been assigned by the Committee on Admission and Advancement and balloted upon by the 
Council. We are now instructed by the Council to post herewith, as required by Art. B-III, Sec. 8, of the By-Laws, the fol- 


lowing list of candidates elected: 


MEMBERS 


Evans, Ricwarp W., Mer., Comm. Air Cond. Dept., Conditioned 

Air Equip. Co., St. Paul, Minn. 
Repp, Harry L., Br. Mer., U. S. Radiator Corp., Cleveland, 
Ohio (Reinstatement). 
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ASSOCIATES 

BAHLMANN, Witu1AM F., Br. Mer., Holland Furnace Co., Rich 
mond, Va. 

RUNGE, Cart H., Mgr., Sunbeam Dept., American Rad. & Stan 
Sanitary Corp., Milwaukee, Wis. 

STUDENT 

Hawes, Haroip D., Student, Mass. Inst. of Tech., Brookline, 

Mass, 
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~ NOW-This One Unit-heater Motor for Six Applications 
to Simplify Stocking and Installation Problems 





One motor for 110-volt or 220- 
volt, single-speed operation 








This same motor with suitable 
control for 110-volf or 220-volt, 
two-speed operation 











This same motor with a G-E speed 
regulator for 110-volt or 220- 
volt variable-speed operation 





Enjoy This Flexibility by Using G-E Fan and Blower Motors 


OU will like this permanent-split capacitor-motor 

for unit heaters and blowers because it will greatly 
simplify your application. Using this motor you get the 
benefits of standardization, plus a motor that will fit 
practically every one of your direct-connected fan jobs. 
This motor is dual voltage—it will operate on either 110 
or 220 volts—and can be base mounted, resilient mounted, 
mounted on extended through-bolts, or mounted on a 
pedestal or saddle adapter. Addition of a simple control 
gives two-speed operation on either voltage range. If 
neither single- or two-speed operation will fit your applica 
tion, the motor speed can be “‘tailored’’ to your needs by 
use of an inexpensive speed regulator. 


Actually, you get six motors in one—three speed-ratings 
in two voltage ranges. Eight horsepower ratings will fil 
all your needs—1/20, 1/12, 1/8, 1/6, 1/4, 1/3, 1/2, and 3/4 
hp. Picture for yourself how this simplifies your stocking 
and installation problems and lowers your costs. 


The only attention that this motor requires is infrequent 
oiling. It is totally enclosed and rated at 55C without air 
over the motor. Adequate provision is made for end thrust. 
Get additional information today. Mail the coupon now. 





G-E Motor for Direct-connected Fans and Blowers 


E 
E 
: 







i 
i 
' 


it 
Ht I 
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General Electric, Section 070-275A 
Schenectady, N. Y 


Please send me additional information on Genera! Elect ri 
motors 
For direct-connected fan and blowers 
For belt-driven fans and blowers 


Name 
Firm 
Street 


City , State 


GENERAL () ELECTRIC 
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Equipment 
DEVELOPMENTS 





Ceiling Air Distributor 
No, 1869**—A new air distributor recently announced is in 


the form of a ceiling fixture of modern design which can be 


used in conjunction with lighting fixtures. It is designed to dis- 


tribute any given 
volume of air at 
any desired ve- 
locity, according 
to the manufac- 
turer. 

It consists of a 
ceiling flange 
which slips into 





the duct connec- 
tion. A deflect- 
ing cone is 
mounted co-axially and spaced from the flange to form an 
emitting nozzle within which opening are placed curved deflecting 
vanes \ second hollow deflecting cone, extending beyond the 
edge of the principal cone, is spaced from the principal cone and 
forms a tangential injector nozzle. 

\ccording to the maker, this construction accomplishes three 
things necessary to balanced distribution of conditioned air: (1) 
\ circulatory motion which evenly distributes the conditioned air. 
(2) A vortex, forming in the room directly below the device, 
to draw the room air to the distributor. (3) An injector to pro- 
vide a recirculation of the room air with the conditioned air. 
Charles Demuth & Sons, 112-07 New York Blvd., Jamaica, N. Y. 


Portable Printer 


No, 1870—The new “Elpro” portable printer has been designed 
to reproduce engineering drawings, letters, maps, charts, printed 
forms, etc., up 
to a maximum 
size of 12x18 
in. Exposure 
is made by 
placing the 
drawing face 
up on the sen- 
sitized paper 
and = locking 
both in a con- 
tact frame hin- 
ged to the 
cabinet proper. 
The light 
source consists 
of six specially 


designed 





For your convenience in obtaining more information 
about any of this equipment, see coupon on page 130. 
Add the new products and companies listed here to 
your Directory Section which you received in your 
January, 1940, Heatince, Piping anp Atr CONDITIONING 
and thus keep your records of sources of supply up to 
date throughout the year . . . Single asterisk (*) indi- 
cates equipment not listed in Directory Section; double 
asterisk (**) equipment and manufacturer not listed 
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lamps; exposure is regulated automatically by a time relea 
switch, and usually takes 2 to 4 min, depending upon the ty 
of original used. The print is developed dry by placing it i: 
developing chamber behind the reflector. Development also tal 
from 2 to 4 min, 

This equipment operates on an ordinary lighting circuit 
110 volts a-c or d-c.—Ozalid Corp., Ansco Rd., Johnson ¢ 


ie 8 
Oil Burners 


No. 1871*—A new line of three “Spiralaire” oil burners 
steam, hot water, or warm air heating systems in commer 
and industrial buildings and homes has been announced, ( 
steam systems the units are rated at 1720, 2690 and 3400 
of radiation. Maximum oil rates are 6, 8'4, and 12 gpl 
spectively. Motors are % hp on the smallest unit and % hp 
the two larger ones. Hot water rating of the smallest unit 
2710 sq ft and the other two are rated at 4300 and 5440 sq 
When applied to forced warm air heating systems the units 
rated at 408,000, 645,000 and 815,000 Btu per hr. 

Efficiency and economy are provided by an unusual air cont: 
system in which a spiral air stream and a volatile air-oil n 
ture are combined for complete combustion, the maker stat 
\ uniform flame is maintained by locating the regulator behind 
fan discharge instead of at the fan intake. The air regulati 
and an adjustable diffuser permit the flame to be shaped to t 
firebox, it is said—Westinghouse Flectric & Mfg. Co., East 


Springfield, Mass. 


Low Water Cut-Offs 


No. 1872*—New all-electric, low water cut-offs are for boil 
mounting and supplement the maker's gage glass 


mounting t 
They have no moving parts, glands, or seals under pressure, 
electrode chambers are small in volume in order to minimize a1 
tendency of suspended particles to settle and mud up 

The .only moving part is the armature and tube. Lin 
voltage models carry double voltage coils, permitting cither 
or 230 volt a-c connection on the job. Alarm circuit is opti 
on line voltage models.—General Controls Co., 700 W. Ivy St 


Glendale, Calif. 


Suction Pressure Regulating Valve 

No. 1873—A new suction pressure regulating valve for 
frigeration systems has been designed for use on single instal 
tions to regulate the pressure at the tail of the evaporator 
permits the maintaining of the 
evaporator pressure at a desired 
level, regardless of changes in 
load or variations in suction pres 
sure on the outlet side of the 
regulating valve, according to the 
maker. It may also be used 
where two or more evaporators 
are operating at different temper- 
atures with a single condensing 
unit. The valve may be used on 
either flooded, semi-flooded or dry 
expansion systems, with either 
“Freon,” methyl chloride or sul- 





phur dioxide. 
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AIR CONDITIONING COILS 


rR EVERY Pee eee 


W HETHER it be a single unit installation or a large central system, 
you will find a McQuay Air Conditioning Coil to exactly meet your 
requirements. McQuay Air Conditioning Coils are constructed for 
high pressure operation. All have the famous and exclusive frictional 
bond construction which means increased efficiency and longer life. 
In all parts of the country and under widely varying conditions, 
McQuay Air Conditioning Coils have for years given the kind of 


service you can expect from a superior product. They are available 





McQuay Frictional Bond in an exceptionally wide range of types and sizes to meet every possible 


Cont Construction application. McQuay, Inc., 1601 Broadway St., Minneapolis, Minnesota. 


PIONEER MANUFACTURERS OF EXTENDED SURFACE 
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--. WITH ANDERSON 
SUPER-SILVERTOP TRAPS 


Detour piping of inverted 
bucket traps is wasteful, 
time-consuming and 
unnecessary. Straight- 
through piping with 
Anderson Super-Silver- 
tops is quick—saves fit- 
tings and labor—is neater 
in appearance. This engi- 
neered steam trap simpli- 
fies the piping (either 
elbow or straight-in-line) without using trouble- 
breeding split gaskets or cored passages. 


Super-Silvertop has a guided, bucket-on-a-track 
that insures constant, perfect parts alignment 
and at the same time gives equal capacity in 
a smaller trap. (This reduces trap costs.) Tough 
Anderloy valve and seat insure against valve 
leakage for many years. Pipe connections in 
the head make inspection easy and fast, with 
trap still on the line. 


Get the complete story on all these points 
—write today for details and prices. 


THE V. D. ANDERSON CO. 
1949 West 96th Street @¢ Cleveland, Ohio 


uper-silvertop 





STEAM 
TRAPS 








The valve is of the throttling type, tending to close off grad 
ually as the evaporator pressure is reduced beyond a certai 
point. A feature is a convenient pressure setting adjustment 
On the collar below the adjusting knob is a scale graduated ir 
pressure. By turning the knob to correspond with the markings 
an approximate pressure setting can be secured immediatel 
Then, after the system has had an opportunity of settling dow: 
exact pressure settings can be secured by means of a gage 
Automatic Products Co., 2460 N. 32nd St., Milwaukee, Wis. 


Air Conditioning Unit 

No. 1874**—The “Multi-Zone” air conditioning unit is offers 
for conditioning two or more zones in apartments, stores, office 
residences, and other establishments. Designed for year ‘roun 
use, it incorporates built-in zone control for cooling or heating 
either standard refrigerant coils being incorporated or cold wate 
circulated through the units for cooling. 

Two models are available rated at 120,000 and 150,000 Btu px 
hr heating capacity, and 700 and 875 cfm, respectively—Miche 


Air Conditioning Co., Inc., 1725 State St., Schenectady, N. \ 


Pillow Block With One Piece Housing 


A one piece steel housing pillow block for shaft 
The patent 


No. 1875 
of is to 1% in. diameter has been developed. 
design results in a quiet, light weight, 
bearing, the maker states. Features in- 
clude selective mounting positions 
stant self alignment, and self lubrication. 


con 


consisting of 


The entire assembly, 
three parts—the housing, a new ma- 
chined cast iron ball with large oil 





reservoir, and a patented bronze bushing 
with graphite filled grooves to provide 
is cadmium plated to resist corrosion, and is assen 
Randall Graphite Prod 


lubrication 
bled ready for use without adjustment. 
ucts Corp., 609 W. Lake St., Chicago, Ill. 


Centrifugal Spray Nozzle 


No. 1876—A non-clogging centrifugal spray nozzle with 
large orifice of the “Whirljet” type recently announced has 
2.3 gpm capacity with a 45 deg included spray angle at 10 1! 
pressure. Standard stock construction is 18-8 stainless steel and 
other materials can be specified. 
This nozzle is offered for use in air conditioning and in 
dustrial applications where a concentrated centrifugal non-clog 
ging spray that carries a long distance is required, according t 
Spraying Systems Co., 4021 W. Lake St 


the manufacturer. 


Chicago, Ill. 


Soldering Iron Furnace 


No. A new soldering iron furnace has been developed 
to meet the need for a portable furnace that can be carried t 


It holds 


a pair of coppers one above the other, directly over the flame 


1877 
a spot where the irons are to be used, the maker says 


including all sizes up to a 12 Ib pair. 

The furnace is used with a cylinder of fuel connected by a 
25 ft rubber Its over-all length is 14 in. and the weight 
is 154% Ib.—Insto-Gas Corp., 1900 E. Jefferson St., Detroit, Mich 


hose. 


Mercury Relay 


No. 1878*—Features of a new mercury relay include an un 
breakable metal body and the displacement principle with sol 
noid actuation, the maker The’ contact structure 

hermetically sealed, making the relay suitable for use in cot 
The metal body is specially 


states. 


rosive or explosive atmospheres. 
treated to hold a gas at a pressure of four atmospheres. 
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Manufactured to meet ordinary requirements, the relay is also 
vailable for special requirements up to 200 amp capacity. Kela) 
ube, or tube and solenoid, may be ordered separately.—Durakool, 
Inc., 1010 N. Main St., Elkhart, Ind. 


Pneumatic Condensers 


No. 1879—A new line of “pneumatic” or evaporative condens 
ers was announced recently which operate on “an improved 
evaporative principle” and 
are suitable for “Freon,” 
ammonia and other retrig 
erants Available in 15 
standard sizes up to 100 
tons capacity, they are of 
fered for use in air condi 
tioning and retrigeration 
and may also be had in 
larger sizes. 

Features of construction 
include—according to the 
manufacturer—the use of 
prime surface throughout 
to facilitate installation, the 
units can be easily disman 
tled —the fan section, coil 
section and base are bolted 
together with the screened 
air inlet box and the pump 
removable. Each piece is 





a separate unit and if re 

quired the condenser can be shipped knocked down. 
The amount of make-up water to replace that evaporated in 
these units approximates 1.5 to 1.6 gal per ton per hr.—Hess 
Warming & Ventilating Co., 1211 S. Western Ave., Chicago, III 





Miniature Recorders 


No. 1880—A line of mimaturs 
pressure, humidity and cycle operat 
on the market 

The recording thermometer u x) 
and records temperature wherev« 
six different temperature ranges 
with 1 deg divisions up to plus 20 
to plus 110 F with 2 deg divisions 
he recording gage is of the 
don tube type and may be 
SIX pressure ranges trom U lt 
lb with lb divisions up to 0 t 
100 Ib with 5 Ib divisions, ane 
in two compound types which als 


record vacuums 





Che humidity instrument will r 
ord with an accuracy ol approx! 
mately 2 per cent plus 


between the ranges of 20 to &85 


maker states, and is suitabl 

The cycle recorder shows alternat 
ind is designed for direct conn 

P. Marsh Corp 073 Southport A ( 


Multibreaker Case Construction 


No. 1881 \ lange m the case 
manufacturer’s “Type MB” multibreaker ‘ 
announced. The device now has a1 l 


combining the construction of the insulate 
Inserting a screw in a tapped hole of the insulated 1 
grounds the neutral and the cas« 

This new construction is primar 


salers and contractors, the maker 


_ Now in 3, 5, 7’2, 10 and 15 Ton Capacities 
CURTIS Packaged Air Conditioners 
pr ie da oll blo a ll al 


@ With a wide range of from 3 to 15 tons capacity, Curtis Packaged 

Air Conditioners now meet the demands of a variety of markets with 

complete mechanically refrigerated air conditioning at low cost. 
Every type of retail establishment is now a prospect for this Curtis 

equipment, for they can profit from the advantages of air condition- Whe 

ing without costly installation charges or disturbance to fixtures. KY 
The Curtis Store and Office Cooler and the Curtis Remote or 


Central Type Air Conditioner are com- 
pletely factory designed and built 
packaged units that cool, dehumidify, 
circulate and filter the air. They are 
quickly and easily installed, readily 
financed, and are adaptable for heat- 
ing if desired. 

The demand for Curtis Packaged Air 
Conditioning is growing every day. 
Write to Curtis for complete informa- 
tion on the Curtis line. 





Curtis Refrigerating Machine Company 
Curtis Fe — Co. 
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10, 15-ton Remote or Cen- 


1950 Kienlen Sao St paula, Mo. Tr 
raewmnee TORRE tral Type Air Conditioner Conditioner 
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carry only one type of device in stock; the contractor need not 
be concerned with the problem of which type of neutral con- 
struction is required.—Cutler-Hammer, Inc., N. 12th St. and 
W. St. Paul Ave., Milwaukee, Wis. 


Air Conditioning Units 

No. 1882—A line of air conditioning units, based (the maker 
states) on 25 years of research and experience in the heat 
transfer field, are of the complete cabinet type and are furnished 





for either floor or ceiling mounting. They are available in a 
variety of sizes and range from 2 to 30 tons cooling and 65,000 
to 1,280,000 Btu per hr heating capacity. 

The “Turbo-Fin” type coils are of all copper construction 
with fins bonded to the tubes by metallic fusion; they are tested 
under 300 lb pressure. Cabinets are of heavy gage steel, the 
larger units being made up of three or more sections—fan section, 
heating coil section, cooling coil section and base—to allow for 
portability and accessibility. The cabinets are lined with sound 
deadening and heat insulating material. 

Fans are of the centrifugal type and filters are of fiber glass. 

Kramer Trenton Co., 626 Brunswick Ave., Trenton, N. J. 





Starting Timer for Conditioning Units 

No. 1883—A new automatic starting timer for portable a 
conditioning units is expected by its maker to advance the cor 
veniences of this type of air condition- 
ing. It makes possible the starting of 
the air conditioner at any hour desired 
so that a bedroom or office will be 
cooled at any specified time it may be 
wanted for use. At any time within 
the previous twenty-four hours the timer 
can be set so that one or two hours 
before the room is to be used, it auto- 
matically starts the operation. 

The unit is simply installed, being 
wired in series with the electric power 
supply to the air conditioner.—Philco 
Radio & Television Corp., 3710 N. 
Broad St., Philadelphia, Pa. 





Solenoid Refrigerant Valy: 


No. 1884—Designed for 
liquid and suction line applicatior 
a new solenoid refrigerant val) 
can be used on “Freon,” met! 
chloride or sulphur dioxide systen 
It will lift against rated pressu 
at 85 per cent of rated voltage, a 
pilot operation provides increas 
capacity and simple, positive action 
the maker states. Quiet operati 
is accomplished by means of a th 
point stop used in conjunction wit 
a shading coil. The shading coil 


a shorted electrical conductor in t 





magnetic path, which creates 














STABILITY 
STRENGTH 







PIPE AND ITS COVERING 

1S OUTSIDE OF 
AND SUPPORTED BY FREE FROM ANY LOAD ON 
_ THE CONDUIT 


STRONG ARMCO CONDUIT 





DURABLE 
WATERTIGHT 
ENGINEERING 











Strength Underground 





IT WILL PAY YOU TO SPECIFY 
Ric-wiL PRE-SEALED INSULATED PIPE UNITS 


FOR UNDERGROUND AND OVERHEAD PIPING 








me Ric=wil 


CLEVELAND, OHIO 
AGENTS IN PRINCIPAL CITIES 


BECAUSE— 


The Armco Helical Conduit has the inherent 
PERMANENT strength required—durable, 
watertight and lightweight. Furnished with 
any kind of pipe or insulation. A complete 
system, in standard lengths, which will stand 
any engineering test. Compare Ric-wil de- 
tails with other systems and you will be 


convinced. Write for latest bulletin. 





Strength Overhead 
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agnetic flux < 


wut of phase with the original flux 
hase flux set up the shading coil breaks up the plunger 
ulsations of the alternating current by holding the plunger rigid 
uring the zero period of the voltage cycle. 
Another interesting feature of the valve is the manner 
vhich inlet and outlet connections have been offset—the 
shove and the outlet below the valve seat 
to minimize restriction 


of the 
capacity of ih 













This has 


This out-of- 


inlet 


PLIONEERING 
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in 


been done NUMBER ee S 
refrigerant flow and increase the /*, —an 
e valve at a given pressure drop. a / Va 
The valve can be installed on either 5¢ ot in. OD tubing; d a 
reversible mounting brackets are furnished with each unit at : 
no additional cost \ manual opening feature permits opening OF A SERIES 
the valve during current failure Automatic Products Co., 2460 ta 
N. 32nd St., Dept. HPC, Milwaukee, Wis. uy 
Exhaust Heads 
No, 1885—-A new exhaust head insures the separation of « 
densate and oil from steam discharged to atmosphere and therel 
prevents rang vater and oily condensate upon the ol 
ground below at th 
-- - same time discharging 
clean, dry steam noise were The 
lessly, the maker states SELF - COOLED 
Phe head 11 : apo MIRACLE MOTOR 
| rates the pt Cipies THAT ‘‘BREATHES!'’ 
iffle type steam sepa 
ators sed ren 
| ing oil and moisture DIRECT-CONNECTED 
from steam lines 
arge port area pr Pp R oO P E L L E R F A N s 
duces low steam vi 
locity and munimizes 
pressure loss Steam 
is whipped = sidewis 
1: iS atter 
ion ot 


mort al 
entrainime against ribbed baffle 
ribbed baffles exert ing action 


in 
Phe I 


surtaces 
ugal purging force. 


Then, as now, the patented motor is 
‘self-cooled” by fresh, clean air, saving 5 to 10% on power 
. I 
costs . combines LOW OPERATING COST of open 
i 
> centri motor with PROTECTION of fully enclosed motor 
never “gums up” from contact with foul air is direct 
haust head is ne pit semi-steel nstruct 
Cxnaws nea ee — ¢ : me connected to fan, avoiding wasteful friction losses 
, , ‘ 
t to 12 in. sizes and of welded plate tor larger sizes A i 
. : et — requires little or no maintenance runs at slow speeds 
Corp 3161 N. 17th St Philacde phia Pa 
for smooth, quiet operation, minimizing vibration and 
wear is built by ILG specifically and solely for ILG 
° ne > lle 
Room Humidistat Propeller Fans. 
No. 1886—Designed to conform with the trend in moder 
irchitecture and finished in silver bronze, the new room “Humid 
Stat” is a pneumatic hair element humidity controller de BEFORE YOU BUY 
signed for wall mounting. It is equipped 
sé iP 
LOOK AT ILG ‘‘FIRST! 
vith a temperature compensator to 
' ; 1,} } 
aintain calibration that it will con sired 
aimta —_ . a * popyl4 r *% Rugged, heavy-duty, precision-built 
1 at the selected relative humidity, ced | fromawork. 
, \91 a 
even though the temperature changes. Float 
rt , i : ; * 1932 ‘ % Dynamically balanced fan wheel 
; Ste aN pe user “ a . 
x umidistat ma aS ~ Ye at \92 we deeply cupped, highly efficient 
direct or a reverse acting control by blow blades 
$ le adj Also, the throttling ig l djusted 
i simple adjustment. », the throttling range may be adjusted , 
of “ . 2 : *% Certihed Ratings in accordance with 
n ations in ’ hicl 
the job to prevent the wide variation In Humidity whic Standard Test Code of NAFM ; 
metimes result from controls “hunting. The instrument 
: - : Se t for ¢ : No 482 J 
s available in the scale range of 20 to 80 per cent relative % Send today for Catalog No. F-4 ’ 
umidity with scale markings 20, 50, and 80 The throttling 
- : eceaet | ILG ELECTRIC VENTILATING CO. 
range is adjustable from 2 to 30 per cent relative humidity 
he instrument may be mounted flush on a wall box or on the 
rface of a surface box.—Minneapolis-Honeywell Regulator 
Co,, 2701 Fourth Ave., S., Minneapolis, Minn. 


Flow Meter for Steam, Water, Air or Gas 
No. 1887 \ 


simplified 


‘Adsco” flow meter operating on a 
ee floating moving container” principle for the metering of 
eam, water, air or gas, uses an orifice plate in the pipe line and | 
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addition to the 






















First to place direct-connected propeller fans on a produc- 


tion basis, ILG has maintained continuous leadership in 
the field since 1906. 























2841 WN. CRAWFORD AVENUE, CHICAGO, ILL. 
Offices in 41 Principal Cities 
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You can be absolutely certain of cooling 
all the chilled water required for cooling 
systems by installing a Patterson Freon 
Cooler. That it will deliver at rated ca- 
pacity continuously has been proved in 
hundreds of installations. 


The reason for the dependable operation 
of Patterson Coolers is that every one is 
designed and built to meet the require- 
ments of each individual job by engineers 
who have our experience of 60 years to 
guide them. 


Write for a copy of our Freon Cooler 
‘atalog. 





Patterson Freon Cooler in a western office bldg. 


THE PATTERSON-KELLEY CO., INC 


107 Warren St. 
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Patterson Freon 


Water Coolers 








East Stroudsburg, Pa. 


records the flow on a large, 
evenly divided chart by means 
of a frictionless mechanism. In- 
tegrating counters and illumi- 
nated indicating scales are fitted 
when specified. All charts and 
counters show the flow directly 
and no factor has to be applied 
to the readings. The meter 
maintains its accuracy under 
severe operating conditions and 
cannot be damaged by over 
loads or reverse flows, accord 
ing to the maker. 

The internal moving parts 


comprise a magnet attached to 





a mercury container suspended from a spring \ fixed, internal! 
shaped bell surrounds the lower portion of the magnet ar 
forms a seal with the mercury in the container beneath it. 7 
movement of the container is directly proportional to the fl 
through the orifice, and follower magnets in the external 
cording mechanism transmit the movement to a pen arm. 

The meter is offered in four types, and an auxiliary pressu 
recorder can be fitted to any model to record the working pr 
sure on the same chart as the flow \merican District Stear 
Co., Bryant St., North Tonawanda, N. Y. 


Magnetic Gas Valves 

No, 1888—A new series of single port magnetic gas valves i 
four sizes (4%, '4, 4% and % in.) has been expressly develop 
for the control of floor furnaces, gas 
humidifiers, safety pilots, or the con- 
trol of diaphragm valves. 

Operation is by flapper type arma- 
ture. Valve port has metal to metal 
ground face, with self-adjusting valve 
made of monel. Internal parts are 
electrically tinned to guard against 
corrosion, 

The valves can be supplied in line 
voltage (110 volts) or low voltage 
(20 volts). They are of neat appear- 





ance and silent in operation, says the 
maker, —Julien P. riez & Sons, 4 N. Central Ave., Baltimore, Md 


Blow Off Muffler 


No. 1889—For separating sludge and water and dissipating 
pressure from blow off lines in steam plants, a new centrifuga 
muffler has been developed. By its use, steam can be vent 
in the boiler room or outside through a sheet metal pipe, an 
the water can be released through an open floor drain or direct 
to a sewer connection, the maker states. 

Many safety codes prohibit boilers from being blown down 1 
sewers and directly connected to sewer lines because high ten 
peratures of steam entering sewers cause expansion and tore 
apart the joints of sewer pipe. With this new muffler, the blow 
down on entering the inlet sets up a centrifugal action whicl 
separates sludge and water and permits vapor to rise and slowly 
drift out through the vent. Swirling action keeps the muffle 
clear of sludge and sediment. The outlet of the muffler being 
always open prevents the building up of dangerous boiler pres 
sures, according to its manufacturer. 

This muffler may be placed in any position within a_boile: 
house or over a boiler setting, or on the roof, with a downspout 
leading to the sewer or sump, and a vent to the stack or outsid 
of the building. The entire installation weighs 50 1b.—Sullivar 


Valve & Enere. Co., 910 S. Arizona St., Butte, Mont. 
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STUDY IN QUIET.. 








Hydraulic Valves 
No. 1890**—A new series of “Hydra” valves for use in 
ydraulic presses and machinery, may be used on water, steam 
and oil lines having 
pressures up to 4000 
lb per sq in. Only 
one-eighth turn of the 
operating handle is 


required to open and 


)PENS AND CLOSES 
ONE-EIGHTH TURN 


close the valve. Dur- 
ing this operation, the 
four stainless __ steel 
balls that close the 
valve are automat 





ically engaged into 


port holes due _ to 
pressure on the line 





There are no _ valve : 
seats to regrind In Zaié UNION MEMORIAL BLDG., 
University of Wisconsin, 
















ternal parts are of stainless steel construction 






Madison, Wisc. Here, as 
The valves are operated by hand or by electric solenoids with on hundreds of other sys- — 
' » < tic Shee 
pushbutton contro! There are three body types—brass, bronze my pow . a 2 
eep ducts quie as 
and steel and standard sizes include , 4, 1, 1%, 1 and 2 in cally mineral, they re- 
diameters Albright Eguipment Co., 915 Crafts Bldg Pitts sist moisture and fire 
Architects Corbett and 
; > 
burgh, Pa McMurray specified more 





Noise eliminated in than 17,000 «aq. ft. of 








Heating Convectors . Se Airacoustic Sheets 
PTiexelaleiiitealial: mel elas 

No. 1891—A new and novel teature of a 1940 line of copper 

convectors is the method ot packaging; heating elements and of the new Union atctaalelate Building at 

fronts are packed in individual cardboard cartons to assure pro 


the product is installed, Rating of the hot water University of Wisconsin with 17,000 square 


tection until 


convectors is given in Btu's and pricing is on the unit rather than 


feet of J-M Airacoustic Sheets 


The heating elements used in these convectors are of all copper | 
construction, contact between fins and tubes being made per 
manent by a metallic bond Che shape of the tubing is designed 
to combine minimum resistance to air flow with maximum con 
tact with fins and ample capacity for the heating medium, accord N this new University of Wisconsin building, all the 

| 


the square toot asi 


ing to the manufacture lhese elements will work equally well advantages of air conditioning are assure So. oe 
with gravity and forced circulation hot water and one or two : ; 

' mas aera . the nuisance and trouble of noisy ducts eliminated. 
pipe steam jobs, the maker states.—Tuttle & Bailey, Inc., Corbin 


Ave., New Britain, Conn Architects Corbett and McMurray made sure the 


Ventilati : system will stay quiet by specifying J-M Airacoustic 
entilating Fan Sheets as duct linings. This modern material absorbs 
No, 1892—A newly perfected “Allvent” fan, an all purposs more than 70% of all sound in ducts. Its mineral struc- 


ventilating fan designed to pro an orm a. : ' 
entila in desig provide any normal required amount ture provides effective resistance to fire -spre ad... gives 
of air changes without objectionable noises, has been announced . 
F belt d ss full protection against the dangers of humidity. And 
eatures include a v-belt arive, aimed to make possible slower : 5° : 

because Airacoustic Sheets are lightweight and easy to 


higher efficiency with 1750 rpm stock 


and quieter operation and 
motors, the maker states apply, their installed cost 1s unusually low 


All your customers need the extra protection of J-M Aira- 





The three blade fan wheel is of " 7 
coustic Sheets in air-conditioning ducts. [This better lining 
new design and is said to supply , 
material is priced so low you can ine lude it in every estimate 


ou make ; For 
full details, write 


Johns-Manville, 
) 


or exhaust large air volumes. The 


fans are available in a range of 
ratings from 4070 to 23,000 cfm, 


the motor horsepowers running > | t 40th 
é ad 


Street, New ' 


York, N. Y. 


from 1/6 to 1 hp.—Autovent Fan 
& Blower Co., 1811-27 N. Kostner 
Ave., Chicago, Il. 














ANY TYPE DUCT is 


quickly and econom- 
ically lined with J-M 





For your convenience in obtaining more information 
about any of this equipment, see coupon on page 130. 
Add the new products and companies listed here to 
your Directory Section which you received in your 
January, 1940, Heatinc, Preinc ann Am Conprriontine 
and thus keep your records of sources of supply up to 
date throughout the year .. . Single asterisk (*) indi- 
cates equipment not listed in Directory Section; double 
asterisk (**) equipment and manufacturer not listed 





Airacoustic Sheets. 
For this modern ma- 
terial is light ina 
weight, easy to handle j 
—inestallation is fast 
costs are low 


JM Johns-Manville 
AIRACOUSTIC SHEETS tixiwcs” 



































Compared to Slip-Rings: 
1, Lower First Cost 
2. Higher Operating 
Efficiencies at Low Speeds 





Jse These 2, 3 and 4-Speed 
Motors for ECONOMY on 
Jariable Speed Drives... 


Year after year more engineers and contractors specify and use HOWELL 
Multi-Speed Motors — for driving fans, pumps, compressors, etc. They 
find that these 2, 3 or 4-speed motors meet a great many requirements 
without any sacrifice of results — and the savings, as against expensive 
slip-ring motors with expensive variable speed control, are considerable. 


A pioneer in multi-speed motor 
development, HOWELL has a wealth of 
knowledge and experience from which 
you can profit. Wherever more than one 
operating speed is necessary, consult 
with us! 


FAST DELIVERY 
oT, it. BD 4 
DESIRED QUANTITY 


* Multi-speed motor shown above 
drives fan in air conditioning system 
— large pharmaceutical plant. This 
company (name upon request) 
INSISTS on HOWELL, as a result of 
over 20 years’ experience with hun- 
dreds of HOWELL Motors of all types. 


IMMEDIATE 
ENGINEERING 
SERVICE 


YOUR NEEDS - STANDARD OR SPECIAL? 


HOWELL mokes all types of air-conditioning motors, /, to 
150 HP — «a goodly share of them SPECIAL motors. If you 
have ANY drive problem, and want FAST ACTION, direct 


1940 


195 
OWEL, | 


MOTORS 

m your inquiry our way. Even though special, we can produce 
3) =~ your job immediately——NO DELAY. At HOWELL, real service 

Canmee and finest quality go hand in hand. 


z 





OWELL 
HOWELL, MICHIGAN 


Representatives In All Principal Cities 





ELECTRIC MOTORS COMPANY 





Booklets, Reports and Papers 
















Transactions of Anthracite Conference 


The Transactions of the Third 
have been published in a 238 p, 6x9 in. paper coveré 
by Lehigh University, Bethlehem, Pa. The conference was 
May 9 and 10 

Seventeen papers are included relating to the use of anthra 


in many fields, such as its application to baking ovens, d 





Annual Anthracite Confere 








stokers, central power stations, cupolas, and in semi-ir 
stokers. There are also discussions on mineral wool 
anthracite colliery refuse and anthracite ashes, chimneys 
dratt, filtering, anthracite research, application 
producer gas, ash handling equipment and standards for 


equipment, 


\ paper of particular interest covering ra t at 
presented by B,. H. Jennings, associate profess f me 
engineering at Lehigh. This paper revi 
fundamentals of this type of heating, giv: a 
advantages and disadvantages, and presents a gral 


references, 


Moisture Control and Building Construction 


Bulletin No. 17 of the Engineering Kpel S 
versity ot M inne sota, Minneapol 5 
Moisture Control and Their Application to Building (¢ 
tion, by Frank B. Rowley, Axel B. Algren and Clar 
Lund. It is a 57 p., paper covered, 6x 9 I | 
tents include a general discussion of the 1 


instruments and test results 


rhe bulletin brings the reader up to date on the compr« 
research program started in 1937 by N Mineral \W 
Association in cooperation with the University of Minnesota 
objects of which were (1) to dete e ft t i 
sation within modern buildings and wit ent et 
operation; (2) to measure the effectiveness of m 
construction; and (3) to find the limit itions c 
various types of building designs may be used t ex 
condensation and still retain the benefit 
good building constructior 

A number of papers on the work have been presented t 
American Society of Heating and Ventilating ngi 
have appeared in the ASHYV! ournal Sect H 
PIPING AND Air CONDITIONID 
Ratings for Cast lron Boilers 

The Institute of Boiler and Radiator Manufactu 
$#2nd St., New York, N. Y., has issued a 23 p. booklet 


Ratings for Cast Iron boilers approved by the 


ous manufacturers. 
The ratings cover boilers up to 20 in. grate width, and 


institute’s program for 1940 will cover the testing and rating 


lat get boile rs. 


Measurements of Ventilation 


A paper on Measurements of the Ventilation of Dwe ’ 
C. G. Warner appeared in the Journal of Hygiene, Vol. X! 


No. 2, April 8, 1940. This journal is published 


United States agents being the University of Chicago Press 
The paper reviews methods of estimating air change by g 
dilution, gives the author's observations ipartments and ot 
and discusses effects of various factors on the rat 


dwellings, 


air change. -wind strength, wind direction, infiltration, room s! 
temperature difference between outside and inside, and humidit 
The rate of air change was determined in the tests by liberat 
| 


ing a quantity of coal gas into the room and measuring the 


120 








if its disappearance by means of a “kathorometer.”” The hygienic 
significance of air change is discussed and various recommended 
standards of air supply are reviewed. Results of the inquiries 
show that in enclosed, flueless rooms the air supply is likely to 
ve much below 600 cfh per occupant, 





Book Reviews 











Handbook on Hot Water Heating 

This new handbook on hot water heating includes a great 
deal of engineering data and installation information which has 
been coordinated and simplified in a practical and usable form. 
It offers a thorough exposition of fundamental heating facts 
with many diagrams for the design and installation of forced 
circulation systems and indirect domestic water heating systems. 

The book is divided into three main classifications: (1) indi- 
rect domestic water heating systems, (2) forced hot water 
heating systems, and (3) electrical controls. In addition there 
is a section devoted to tables of general information needed by 
the contractor, engineer and architect Each of the main sections 
is divided into an outline of basic designing, illustrations, de 
scriptions, and capacities of the equipment involved. 

This 262 p. pocket size book, bound in leather finish covers, 
is published by Bell & Gossett Co., 3000 Wallace St., Chicago 
Ill. It is being distributed by wholesalers to the trade on a 


special plan. 


Design of Piping for Flexibility 

[Design of Piping for Flexibility with Flex-Anal Charts, by 
E. A. Wert and S. Smith of The Detroit Edison Co. Ist ed 
1940. 80 pp. + picture section, 842 x 11 in., spirally bound. Pub- 
lished by Blaw-Knox Co., Power Piping Div., 829 Beaver Ave., 
Pittsburgh, Pa. Available without charge to executives, engi 
neers and others interested in piping design problems on request 
on business letterhead. Price, $3.00 to others. ] 

This book was compiled, after over 10 years of work on the 
part of the authors, with the idea of placing in the hands of 
the experienced piping designer a series of charts and simple 
formulas to enable the engineer or designer to obtain the 
stresses, forces, moments and deflections in piping designs of 
one, two and three plane structures. The method offered enables 
the work to be done in much less time than by previous available 
methods, according to the publishers. 

The book is divided into 15 chapters and there are 36 plates 
and three tables of design data. Fundamentals of the problem 
and the method of design are outlined clearly and in detail. The 
charts are legibly produced in convenient sizes for use. 

A pictorial section on the publisher's facilities for fabrication 
of high pressure, high temperature piping is appended. 


Opportunities in Refrigeration 

[The Next Great Industry, by L. K. Wright, chief instructor 
of refrigeration course, New York YMCA Trade and Technical 
School, ist ed. 1939. 194 + ix pp., 5x7% in., clothbound 
Published by Funk & Wagnalls Co. New York, N. Y. Price, 
$1.50. ] 

This little book, one of the Kitson Careers Series, is devoted 
to opportunities in air conditioning and refrigeration. It includes 
interesting but rather general discussions of the scope of refrig 
eration, methods and means, discoveries and inventions, trade 
schools and technical courses, typical courses of study, service 
work and distributors’ functions, elements of refrigeration, 
operation of a refrigeration machine, and air conditioning ap- 
paratus. There is also a 10 p, listing of books, magazines and 
schools, which (while not complete) is of some interest. 

Only the summer cooling phase of air conditioning is con- 
sidered in this work, and the discussion refers particularly to 
unit or packaged equipment. 






















SELECTED FOR 
MODERN 


DRAFTING ROOM 





HE design of this most modern of drafting rooms 

advanced in lighting, and in air conditioning to provide | 
ideal working conditions, quite naturally includes ths | 
installation of the Aerofuse Outlet. This functionall; | 
superior air diffuser, is so simple in exterior design tha 
it harmonizes unobtrusively with any decorative schem: 
—and may be tastefully combined with practically an: 
type of lighting fixture. And—all important—the Aerofus« 
Outlet sacrifices no part of its efficiency for its beauty. |] 
provides 1. Maximum Air Mixture; 2. Rapid Temperatur: 
Equalization; 3. Perfect Air Distribution; 4. Total Eliminc 


tion of Drafts. 


A TUTTLE & BAILEY, Inc, 
NEM BRITAIN, CON 


Re p 
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A NEW LINE of 


WORTHINGTON 
ROTARY PUMPS 





HESE new compact herringbone gear 
rotary pumps are built for small capacity 
and low pressure requirements. 


One stuffing box... minimum leakage 


Minimum floor space required 
Few parts ...low maintenance 
Excellent suction lift cualities 
Four-bearing construction ...long pump life 
Force-feed lubrication ...mo grease cups 
High pump efficiency. ..low power consumption 


Herringbone gears...more efficient and 


quieter than spur gears 


A smooth flow of liquid through these pumps 
maintains a steady discharge pressure. Standard 
motors of any make, up to 1750 r.p.m., can be used. 


JUST A FEW OF 
MANY APPLICATIONS 


Transfer of vegetable oils, sizing, 
gives, etc., in any process 


Industrial fuel oil burners 


Lubrication systems 
Manufacture of soaps and 


Circulation of cutting oils and 
cosmetics 


coolant through machine tools 


Rayon and cellulose products 
manufacture 


industrial paint spray systems 


Paint andvarnish manufacturing 
Handling of asphalts, creosote 


Canning and food products 
oils, disinfectants, etc. 


manufacturing 


Send for Bulletin W-475-BI1A 





WORTHING TON 


General Offices: 
HARRISON, 
NEW JERSEY 
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THE PERFECT NOZZLE 
FOR AIR CONDITIONING 
.--ROTOJET by BINKS 





Rotojet breaks up the fluid into an ultra fine uniform 
spray. Specially designed for air conditioning, 
refrigeration and similar uses. Comes in a wide 
variety of sizes and capacities. Precision made of 
tough marine bronze. Also available in special alloys 
and stainless steel WRITE FOR BULLETIN 250, 
which describes this and other BINKS spray nozzles. 


BINKS MANUFACTURING COMPANY 


4 CARROLL AVENUE Dept. H44 CHICAGO, ILLINOIS 
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| Conventions and Expositions 





American Association Industrial Physicians and Surgeons 


Annual meeting, June 4-7, Hotel Pennsylvania, New York, 
N. Y. Executive Secretary, Armour G, Park, 540 N. Michigan 
Ave., Chicago, Ill. Devoted to problems of industrial health in 
all their phases—medical, technical and hygienic—with particular 
stress on prevention and control of occupational hazards 

Stoker Manufacturers Association: Annual meeting, June 6-7, 
Homestead Hotel, Hot Springs, Va. Headquarters office, 307 
N. Michigan Ave., Chicago, Il. 

American Socwty of Refrigerating Engmeers: Spring meeting, 
June 9-11, Skytop Lodge, Skytop, Pa. Secretary, David L 
Fiske, 37 W ‘oth St. New York, N. Y. Program includes 
papers on Refrigeration in the Chemical Industry, by D. H 
Killeffer; Performance of Heat Exchangers, by David Cramp 
ton; Effect of Superheat on Compressor Capacity, by R. H 
Tull; Distribution of Air, by Walter Grant; and The Problem 
of the Air Conditioning Sales Manager, by J. deB. Shepard 

Air Conditioning Show: June 14-22, Downtown Store and 
Assembly Hall, Commonwealth Edison Co., 72 W. Adams St., 
Chicago, Ill. Will include year ‘round equipment, store coolers 
room coolers, fans, et 

American Soctet f Heating and J entilaty Engineers 
Semi-annual meeting, June 17-19, Wardman Park Hotel, Wash 
ington, D. C. Secretary, A. V. Hutchinson, 51 Madison Ave 
New York, N. Y. 

American Soctet f Mechanical Engineers Semi-annual 


meeting, with simultaneous sessions at the Hotel Pfister, Mil 


waukee, Wis., June 17-20, University of Michigan, Ann Arbor 
Mich., June 20-21, and Berkeley-Carteret Hotel, Asbury Park, 
N. J., June 19-22 Headquarters office, 29 W ith St, New 
York, N. \ Papers at Milwaukee sessions include Turbulence 





The Sylphon No. 931 Regulator 
is practically the ‘Standard”’ 
for control of hot water storage 
tank temperatures. 





Thousands are in use. Many 
installed more than 20 years 
ago are today performing just 
as efficiently as when new 
— proof of their lasting 
satisfaction. 


Select Sylphon Regulators for 
your storage water heaters, 
install them and forget them. 


Write for Bulletin LE-20, which 
describes this and many other 
Sylphon Regulators for control 
of service hot water, refrigera- 
tion and industrial processing. 


The Fulton Sylphon Co. 


} Sep O's 0 OO ee O28. 8. 0 28-33 28 > 
Representatives in All Principal Cities in I S.A 
and in Montreal, Canada and London, England 
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MOTORS 


BALDOR 


* Baldor Streamcooled Motors are 
TOTALLY ENCLOSED, yet are offered at 
Standard Open Motor prices 


These motors are effectively fancooled, 
driving a constant stream of air over the 
entire exterior of the motor frame —an 
efficient, non-clogging cooling system. 


Protected against dust, dirt, splash, flame, 
condensation and internal damage. Ball- 
bearing. Dynamically balanced. 

THE MOTOR OF TOMORROW; Baldor Streamcooled 
Motors in redesigned and more compact N. E. M.A 


rames with 100 glass insulation 


ther features explained in 


Bulletin No 202. Ask for it 


COMPANY ST. LOUIS 























A hotel's reputa- 
tion is dependent 
upon the service 
with temperatures 4 ug = ~ | 
ranging from A-P Valves faith- 
+38° to 15° below fully perform 
zero, are efficient- their duty in main- 
A-P Valves for de- ly es by taining proper 
these modern temperatures for 
pendable, accurate Willco Compres- the Greensburg- 
temperature con- sors — A-P Con- er's frozen food 
W troi_at_all_times. storage. 


Refrigeration  re- 
quirements at the 
Greensburger, 


As modern as to- 
morrow — this at- 
tractive bar in the 
Greensburger Ho- 
tel, Greensburg, 
Pa., calls upon 














larch 1” 
stomatic r ts mpany 
Milwaukee, Wisconsin 
Model 207 ee aye ee 
: ve have been usin Automatic Products Controls 
Thermostatic | ~~ r —— arn uve always found them to be 
Expansion hor ly dependable. 
Valve ; 
any of our installations require them to serve 
such unusual Se ranges as in our recent 
installation at the Greensburger Notel, Greensburg, 


Penna., where we maintain temperatures from 15° 
below zero ¢t 5 above. 


bE 














This open endorsement of A-P 
DEPENDABILITY is typical of 
leading Jobbers and Service- 
men from coast to coast. Ex- 
perts in their chosen field, they 
are quick to realize that A-P 
DEPENDABILITY spells EX- 
TRA PROFITS in doing away 
with unnecessary “call backs” 
— builds prestige by making 





Small, compact, effi- 
cient — the Model 207 


has a commercial ca- 


pacity of 42 ton Freon 
with an adjustable su- 


per-heat from U° to 


30° F.—another DE- SATISFIED CUSTOMERS! 
PENDABLE 
PRODUCT, , Progressive Servicemen use and rec- 


ommend — and Aggressive Jobbers 
stock and talk — A-P Products. 


AUTOMATIC PRODUCTS COMPANY 


2460 ORTH THIRTY — SECOND STREET 
MILWAUKEE ® WISCONSIN 


Export Department 100 Varick Street, New York City 
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and Energy Dissipation, by A. A. Kalinske; A Theory of Cay 
tation Flow in Centrifugal Pump Impellers, by Calvin A. Gong 
wer; The Employer Suggests Needed Improvements in Ou 
System of Technical Education, by W. H. Carrier; Centrifug: 
Pump Efficiency Measurements—an Improved Technique, | 
R. W. Angus; A Study of Heat Insulation Problems in Stear 
Power Plants, by E. T. Cope and W. F. 
with Metals at High Temperatures, by A. E. White; Air Poll 
tion Study—City of Chicago, by Osborn Monnett; Hard-Faci 
—A Process for the Mechanical Engineer, by E. E. LeVa: 
Papers at Ann Arbor meeting include Flow Through Granula 
Media, by L. P. Hatch; and Chart of Air-Vapor Mixture Pr: 
Binder. Oijul and g¢ 


Kinney ; Experien 


erties at Different Pressures, by R. C. 
power sessions to be held at Asbury Park. 

National Association of Building Owners and Manager 
Annual convention, June 17-20, Commodore Hotel, New Yor! 
N. Y. Headquarters office, 134 S. La Salle St., Chicago, II 

American Society for Testing Materials Annual meetin, 
June 24-28, Chalfonte-Haddon Hall, Atlantic City, N. J. Hea 
quarters office, 260 S. Broad St., Philadelphia, Pa. 

Public Housing Study Tour: July 15-August 15, covering 
states and District of Columbia. Sponsored by National Pub)! 
Housing Conference, 122 E. 22nd St.. New York, N. Y. 

Power Show 14th National Exposition of Power a 
Mechanical Engineering, December 2-7, Grand Central Palac 
New York, N. Y. Under management of International Expos 
tion Co., Grand Central Palace, New York, N. Y. 

American Chemical Exposition December 11-15, Steve: 
Hotel, Chicago, Ill. Under auspices of Chicago section, Am 
ican Chemical Society. Exposition manager, Marcus W. Hins: 
110 N. Franklin St., Chicago, Ill. 

Refrigeration and Air Conditioning Exhibition 
Stevens Hotel, Chicago, Ill. Sponsored by Refrigeration Equip 
ment Manufacturers Association, R. M. McClure, Executiy 
Secretary, 111 W. Washington St., Chicago, Ill. 


January 13-1 





Air- Conditioning 
System housing in 7 
Mergard Bowling iz 













Panel and Carey- 
duct are used on 
this job. 






Ve 





F IL PANELS 
for Air-Conditioning Housings 


This modern insulating board is unexcelled for construction 
of housings for enclosing various types of equipment. Elim- 
inates vibration; no rusting; no painting: water resistant: 
fireproof. Carey Firefoil Panel consists of corrugated asbes- 
tos felts, firmly bonded and surfaced on each side with 
asbestos-cement sheathing. It is strong, rigid. light in weight. 
Maximum size sheets, 48"x 96". Thicknesses from 2" up. 


Increase customer satisfaction ... add to your profits. . . 
by using Carey Firefoil Panel on your air-conditioning jobs. 
Write fcr Specification Sheet; address Dept. 25. 


TRE PHILIP CAREY COMPANY © Lockland, Cincinnati, Ohio 
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Recent Trade Literature 





Fer your convenience in obtaining copies of these bulletins, 
ee coupon on page 130. If you write direct to the manu- 
facturer, describe carefully what literature you want, as the 
oumber given first in each item is for use only when send- 


ing your request to Heatinc, Princ ano Aim CONDITIONING 


No. 3533 AIR DISTRIBUTORS: Charles Demuth & Sons 
12-07 New York Bilvd., Jamaica, N. Y. 4 p. bulletin on new a1 


listributor tor air ¢ nditioning systems and le iflet giving instal 
ition mstructions 
No. 3534 ALLOYS Climax Molybdenum C 500 Fitt 
ive... New York, N. \ Issue of “The Moly Matrix” (Vol 
No. 4) including an article on use of molybdenum cast 
gh pre © pips i 
No. 3535. BEARINGS Fafnir Bearing ¢ iJ Booth St 
New Brita Cont Io p mdensed catalog (S5A ( 
¢ mal t { e of radial, thrust, precisior 
iligning ar sealed bearings and housed transmissio1 
lata dimension =§ id ratings, types and sizes 
Ni s5St BOILER AND TANK ACCESSORIES Steel 
Tr ¢ On Add Rd Clevela {) 
10) atal ) Ss’ i s n 
unhnre Dp ng ect 1 i 
genetra i M and and ove V« 
T +t Va 1 fla ind gaskets 
iter : 
Step! 
g il accelera 
| ‘ coal 4 
opera n and 








UNITORMLY FULL 
PIPE THICKNESS 


SELECTIVE, UNITORM 
RLINTFORCEMENT 


MACHINE TOOL 
BEVELLED 


ENDS MARKED 
IDENTIT YING 
ON EVERY FritTTti 


IN QUARTERS 
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TECHNI- 
TROL 


Air-Volume Damper 


one of the 





WATERLOO TECHNI-TROI 


A NEW squeeze tv pe 


trol in air conditioning systems Louvre design red 


lamper for air volume 


air volume without deflecting the air stream from a 
straight course. a Available with removable kev lock te 
prevent tampering or for operation by damper motor, or 
remote control mechanism * TE HNI-TROL is st 
one of the many new units in the complete line of 


tific lly dk signed \ir Diff 
E.quipm«e nt now offered by Water 


Write for free illustrated literat 





describing the entire lin 


WATERLOO REGISTER COMPANY 


WATERLOO, IOWA SEATTLE, WASH. 


Representatives in principal cities 


















































hATHARAR 


CONTROLS HUMIDITY 


WITHOUT CHILLING TEMPERATURES 


YOU WON'T HAVE TO TOLERATE THIS 


Cae controls humidity without 
affecting temperature. No re-heating or 
by-passing is necessary to provide a com- 
fortable dehumidified atmosphere in any 
space. Kathabar gives you all the fresh 
air you want of the exact dryness de- 
sired regardless of weather conditions. 




















Kathabar enables you to control 
humidity and temperature separately 
with exact precision in each instance. 
Kathabar enables you to fully meet 
every different requirement of comfort 
or sensitive manufacturing operation. 

Kathabar humidity control units easily 
are admitted into any and all air con- 
ditioning systems. Our engineers will 
gladly tell you how. 

SURFACE COMBUSTION CORPORATION + TOLEDO, OHIO 
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Republic Flow 
94 p. data book 


No. 3538. COMBUSTION CONTROL: 
Meters Co., 2240 Diversey Pkwy., Chicago, III. 
(S-21) on “Republic-Smoot” automatic combustion control for 
all sizes of boilers, all types of fuel firing and all load conditions 
A number of installation reports illustrated with large diagrams 
and presenting performance data and evidence of benefits ar: 
included. 

No. 3539. CONTROLS: 
versity Ave., St. Paul, Minn. 12 p. 
“Selectrols,” single float operated, multiple circuit program con 
trols for sewage pumps and valves. Construction data, informa 
tion on selection and specifications are included. 

No. 3540. CONVECTORS: Tuttle & Bailey, Inc., Corbi 
Ave., New Britain, Conn. 12 p. catalog (C4) on copper conve: 
tors with information on their advantages and cost, construction 
details, dimensions, selection, list prices and capacities. 

No. 3541. DEAERATING HEATERS 
3161 N. 17th St., Philadelphia, Pa. 12 p. booklet giving a pi 
torial presentation of the manufacturer’s deaerating heaters, e» 
plaining in an interesting manner details of construction. 

No. 3542. DEHYDRATION: Highside Chemicals Co., 195 
Verona Ave., Newark, N. J. 12 p. bulletin written for practica 
refrigeration men on the use of the manufacturer’s dehydrant and 
neutralizer for refrigerating systems. 

No. 3543. FANS: Truflo Fan Co., 
bulletin (240) on “Truflo” propeller wall fans, automatic shut 
ters, penthouse fans and roof ventilating fans, with specifications 
and dimension data. 

FIN COILS: Rempe Co., 340 N. Sacrament 
76 p. catalog (107) on fin coils for various 
them and_ their 


Automatic Control Co., 2590 Uni 


catalog section (4) o1 
Cochrane Corp 


Harmony, Pa. 4 p 


No, 3544. 
Blvd., Chicago, III. 
purposes, giving complete information about 
prices and capacities. 

No. 3545. FLEXIBLE METAL HOSE: Chicago Metal 
, is 
What’s the Trade-in Value 

of a DART 


UNION? 











That’s real economy. Darts 
give it to you with two 
bronze seats, ground to a 
true ball joint, and extra 
heavy bodies and nuts. 
When you change piping, 
change to Darts. Send for 
one to try—free. 


What’s a Dart worth after 
you’ve used it once? 
Chances are its “trade-in” 
or used value is practically 
the same as when new. In 
other words, you can re- 
install that same union— 
again and again—and get 
tight dependable joints. 
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fose Corp., Maywood, Ill. 38 p. catalog (G-21) on “Rex-Weld” 
nd “Rex-Tube” flexible metal hose, stainless steel flexible con 
ections, stainless steel bellows, diesel exhaust hose, and fuel and 


il hose. 


No. 3546. HEATING AND COOLING SURFACI John 

Nesbitt, Inc., State Rd. and Rhawn St., Philadelphia, Pa. 24 

bulletin on “Series W” water type surface for cooling, dehu 
iidifying and heating, presenting a complete technical discus 
sion on selection of surface for cooling and dehumidification and 
for heating with forced hot water, giving examples, describing 
onstruction features and presenting physical data, surface char 
acteristics, a surface temperature chart, over-all heat transfer 
coefficients, a logarithmic mean difference chart, piping diagrams, 
etc. 

No, 3547. LUBRICATION Texas Co., 135 E. 42nd St., 
New York, N. Y. Issue of “Lubrication” (Vol. 26, No. 4) de 
voted to electric motor bearings and their protection by lubri 
cation. 


No. 3548. MOTORS: General Electric Co. 1 River Rd. 
Schenectady, N. ¥ t p. bulletin (GEA-3307) on self-starting 
synchronous inductor motors for indicating and recording in 


struments 


No. 3549. MOTORS: General Electric Co., 1 River Rd., 
Schenectady, N. Y. 2 p. leaflet (GEA-3352) on fractional horse 
power sump pump motors with built-in float switch and automa 
tic reset thermal overload protection. 

No. 3550 MOTORS Leland Electric Co., 1501 Webster 
St., Dayton, Ohio. 4 p. folder on two speed motors for blower 
applications and their advantages. Also a 4 p. leaflet featuring 
a chart showing typical applications for various motor types 

No. 3551. MOTORS: U. S. Electrical Motors, Inc., 200 | 
Slauson Ave., Los Angeles, Calif. §& p. bulletin on design and 











HERE'S THE 
LAST WORD 
IN VALVES 











INTERNALLY GUIDED 
eh jete) lower 





Typical manhole installation of (1) ADSCO INTER- 
NALLY GUIDED JOINTS—compact and accessible, 
(2) ADSCO INSULATION SUPPORT, (3) ADSCO 
ALIGNMENT GUIDE and (4) EMPIRE STEAM 
TRAP —three dependable ADSCO “MATCHED 
UNITS” more fully described in Catalog No. 35HP. 








One look at the heavy, husky body of these 
new Fairbanks Bronze Gate Valves, with rein- 
forced ribs at the sides and bottom, and you will 
say “There’s quality!” 

(Quality is reflected in every one ol the ad- 
vanced, modern features that make these Fair- 
banks Valves such outstanding value. 

All that Fairbanks has learned in more than 
50 years of valve manufacturing has been incor- 
porated in these 


Fairbanks 


New Bronze 


Gate alves 


Larger, stronger pipe end Hexes . . . larg 
bonnet Hex which projects over the bonnet 
threads .. . big clearance between end of threads 
and diaphragm . . . greater length of threads . . . 
reversible wedges rib guides in body, and 
heavy internal ribbing in wedge, are but a few 
of the outstanding features. Similar evidences of 
quality are apparent throughout. 

They're made in non- 
rising stem, with solid 
tapered wedge; and rising 
stem with slip-on solid or 
split wedge. Distributors 
everywhere stock these 
valves. 

Write for our new 


booklet. 


The FAIRBANKS CO. 
396 Lafayette St 
New York, N. ¥ 


Boston Pittsburgh 
Distributors in Principal Cities 


Factories 
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Bi t o : yme, Gy 
Write for your copy today. tinghamton, N. ¥ Rome, Ga 
AMERICAN [DISTRICT STEAM COMPANY 
NorTti Tonawanpn, VY Fig. 0250 
IN BUSINESS OVER SIXTY YEARS 125 Ibs. steam pressure 
] 























A VERSATILE FAMILY | 
OF MAGNETIC VALVES 


K-10 


SERIES 





Eleven magnetic Valves in this series cover the entire range of control 
for light and heavy oils, water, air, steam, gas, ammonia and other 
refrigerants. They provide a choice of the proper valve for any practical 
pressure and temperature. 
These valves are quiet, two-wire, current-failure models of packless con- 
struction with lever action that develops six times as much power as the 
usual type solenoid, resulting in positive operation at very high pressures, 
and tight shut-off due to high seating pressure. 
Temperatures up to 400° F are handled. High Pressure model K-10-12 
carries 1000 Ibs. pressure with 1/16” port. Viscous fluids such as #6 fuel 
oil at low temperatures are satisfactorily controlled. Available for any 
voltage, A.C. or D.C. 

Send for new 1940 catalog 


GENERAL yey CONTROLS 


450 East Ohio Street 267 Sth Avenue 
Chicago, Ill. New York City 









COIL UNITS... 


ENGINEERED AND 
PRICED FOR | 
GREATER VALUE 


You can get more for your 
money from usAI Reco, Ex- 


perienced engineering, eco- 





nomical production, proved and tested equipment. All 
ratings guaranteed, plus many superior features. 
WRITE FOR DATA AND PRICES 


UNITED STATES AIR CONDITIONING CORP. HPA640 


SCRA a cao «now THE 
coMPANY 


Name eces 
AND 


Addons Ba Ts 


Town State 
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operation of the manufacturer's single phase motor 





with mechanical and electrical characteristics of singel 


capacitor start motors. 


No. 3552, OIL BURNE RS Westinghouse Electric & Mi 


Co., East Pittsburgh, Pa. Leaflet (9HC-0628) describing thr: 
new “Spiralaire” oil burners for large steam, hot water or w 
air heating systems in commercial and industrial buildings 
homes, 

No. 3553. PROPELLER FAN BLADES orrington M 
Co.,, 70 Franklin St., Torrington, Conn. Looseleaf catalo, 
three and four Llade free air type propeller fan blades: tw 
four blade pressure type fan blades; attic types; and s 
diameter blades \n informative introductory section on se] 
ing a propeller fan blade gives instructions for selecti 
explains test codes and fan laws. Each blade is illustrated 
described in detail, with complete specifications at | perf 
ratings tor hoth ree ar deliver: and pressut 

No D4 PURGERS Armstrong Machine W 
Maple St., Three Rivers, Mich. §& p. engineering 

| cutting refrigeration costs by the use of foul gas pure 
information on why automatic purgers should be usé 
tell when a purger is needed, how n ‘ s 
and giving data on installation, operation, selection at 


No. 3555. RADIATORS Crane ( ese S MM 


Chicago, Ill. 12 p. bulletin on “Compac” rad 
tree standing installations and designed 
space. Dimensions and ratings are giver 


No. 3556. REFRIGERATION AND AIR CONDITIO 
ING PARTS \iro Supply Co., 2726 N. Ashland Ave... ¢ 


, ' 
cago Il] YO p. catalog ane uvers guide (4 t retrig 


WHEN AIR-FILTER 
CLOGS WITH DIRT 


IRT clogged filters in the air circulating system 

mean reduced efficiency and added power 
costs. On the other hand, changing filters oftener 
than necessary represents money wasted. 


Install a Hays Air-Filter 
Gage and know exactly just 
how dirty and inefficient 
your filters are. An indica- 
tor shows the air resistance 
at all times. When the re- 
sistance becomes excessive 
an alarm is sounded or 
signal flashed. A high qual- 
ity precision instrument by 
pioneer instrument makers. 
Write 990 Eighth Avenue. 
Michigan City. Indiana for 
special bulletin 37-278. 


HAYS AIR-FILTER 
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4 
ind air conditioning parts, tools, supplies and shop equipment, s 
ncluding many nationally advertised items. 
No. 3557. ROOM VENTILATORS: Carrier Corp., 302 S$ 
xeddes St., Syracuse, N. Y. 4 p. folder on the benefits obtain- 
ible by the use of room ventilators in bedrooms, living rooms, 
tices, etc. 
No. 3558. RUBBER PUTTY: B. F. Goodrich Co., 548 S 
Main St., Akron, Ohio. 2 p. catalog section on “Plastikon” rub 
ber putty adaptable to many uses in building and industry and 
of interest to the air conditioning field in maintaining air- and 
moisture-tight seals. 
No. 3559. STRAINERS Wright Austin Co., 315 W 
Woodbridge St., Detroit, Mich. 2 p. circular (295) on “Easy ~ LABORATORY 
clean” strainers for steam, air, gas, oil or water. 
No, 3560. SURFACE CONDENSERS: Ingersoll-Rand Co. 
11 Broadway, New York, N. Y. 8 p. bulletin (Form 2622) on It MAY surprise you 
cross flow surface condense rs in sizes ranging from 200 to 1500 to learn that students 
kw, showing typical installations, cross-sectional views and struc 
of the International 
tural details. 
Correspondence 
No. 3561. VALVES Crane Co., 836 S. Michigan Ave . 
‘hi 106 1 : . Schools have at their 
Chicago, Ill. 306 p. catalog (40-S) devoted exclusively to steel 
valves and fittings and kindred steel specialties and accessories, disposal the biggest 
containing a great deal of engineering data pertaining to high and best equipped 
“ssure-temperatur iping proble thod of , : 
pressure-temperature piping problems. A novel method of in engineering labora- 
dexing the catalog makes it easy to turn quickly to the section ria. 
wanted. Also, a 12 p. bulletin on “tailor-made” small steel valves, tory in the world. And that “lab” is — 
describing their manufacture and design, pointing out that they The engineering industry itself! 
are designed for easy maintenance and giving list prices and di ae 
: . S « “nts enr ‘courses relate 
mensions of the various types with pressure temperature ratings I. C. 5. students enroll for cours relates 
es Fe ' = their work. Their place of work is their “lab. | 
No, 3562. VIBRATION CONTROL: Felters Co., Inc., 210 bat , 
South St., Boston, Mass. 24 p. booklet om the use of “Unisorb” There they prove and apply what they learn | 
through I. C. S. proved home-study methods. | 
There they prepare themselves for greater re- } 
. : 
ELECTRIC HEAT supplants boilers ee ee ee ee ee | 
practice. It is significant that many outstanding | 
. . . | | 
and cuts cost of process steam men in the engineering world gladly acknow!- h 
edge the part that IL. C. S. training played in 
During summer months, their development as leaders. 
this plant shuts down NOTE TO EMPLOYERS: Write on your firm's letterhead 
boilers and makes steam for information on group and apprentice training programs 
for kettles with a few 
. = NTERNATIONAL CORRESPONDENCE SCHOOLS 
pipe fittings and the 
BOX 9201-8, SCRANTON, PENNA. , 
Without cost or obligation, please furnish me with full 
artic ulars about the course defore which I have marked X 
| Sarat Conditioni — & Cooling s}-, } Estimating 
-) Heating & Ve etal Work 
TECHNICAL AND INDUSTRIAL COURSES 
-) Air Conditioning () Electrical Engineering Radio Uperating 
() Architectural Drafting © Electric Lighting Radio Servicing 
(©) Architecture () Fire Bosses Heating Ref rigeratior -” 
) Auto Engine Tune-up }) Heat Treatment Sanitary b.ngineering 
Auto Technician Metals Sheet Meta! Work 
) Aviation CD Highway Engineering ) Steam Electri 
) Boilermaking House Planning Steam bngioee 
) Bridge Engineering OC Machinist Steam Fitting 
Building Estimating } Mechanica! rafting Structural Drafting ' 
Chemistry Mechanica _) Structural bagineering 
Civil Engineering Engineering Surveying and Mapping ! 
Coal Mining ) Patternmaking Telegraph F.ngineering | 
Concrete Engineering ) Piumbing Textile Designing }! ; 
2 Centracting & Building Practical Telephony Too! making 
C) Cotten Manufacturing Public Works Welding, Flectri and Gas 


Engineering Woolen Manufacturing 


BUSINESS COURSES 


Diese! Engines 








A boiler plant large enough for winter heat- 


The Wiegand staff of electric heat- 
ing plus process steam, is far too large and 


ing engineers is constantly solv- 


Accounting 
Advertising 
Bookkeeping 
Business 


C. P. Accounting 


L) Civil Service 


College Preparatory 
Commercia 


High Schoo: 
Managing Men at Work 
Nalesmanship 

secre tari 


costly for process steam alone. Chromalox ing problems like this for users ee, ee Trafic Mas 
electric heat enables you to remove this waste, of Chromalox units. This coop- 7 pee — eres 
by making steam right at the point of use (no eration is offered without obliga- Vem 4 
condensate problems) and with thermostatic tion. Mail a pencil sketch and — ™ | 
control te maintain temperature with closest description of your problem. Address ‘ 
accuracy. Many plants are profitably using this Chromalox Catalog sent upon 1 
method. request. oF — | 
Present fosttion - 
EDWIN L. WIE GAN Geulien, Eiuited, Genbank Genede, Breach veal — 
j r 
I. C. &.. 71 Kingeway, London, W. C. 2, Be | 


7610 Thomas Blvd. Pittsburgh, Pa. 
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—an improved and specialized version of felt—as a base , 
mounting for industrial machinery, showing various applications 

No. 3563. WATER CHILLERS AND CONDENSERS: 
Richmond Engineering Co., Inc., 7th and Hospital Sts., Rich 
mond, Va. 6 p. bulletin on “Reco” cross draft “Freon” wate 
chillers and condensers of the shell and tube type; 6 p. bulleti 


FOR YOUR CONVENIENCE 


HeatinGc, Pipinc AND Arr CONDITIONING, 

6 N. Michigan Ave., Chicago, Il. | 6-40] 
Please ask the manufacturers to send me more information 

about the equipment mentioned under the following reference 

numbers in “Equipment Developments” and “Recent Trade Lit- 


erature.” (Circle numbers in which you are interested) : f ‘ 

1869 1870 1871 1878 1873 1874 1875 1876 1877 1878 on “whirlpool action” dry expansion “Freon” water chillers; an 

1879 1880 1881 1882 1883 18s4 1885 1886 1887 1888 t p. bulletin on pressure tank water coolers. Information o1 
= al — UL i construction, selection and specifications is included. 

bode hs) 3535 3536 3537 toss 3530 3 0 35 3542 
2543 8544 t545 $546 3547 1548 3549 3550 3551 352 No. 3564. WELDED OUTLETS FOR PIPING: Bonney 
4 $555 3506 3557 3558 $559 3560 3561 3562 . > om . vane . 

a on Forge & Tool Works, Tilghman St. and Meadow St., Allentow: 

3: a ie ye P99) iMustratine oe o “Weld 

ht aes ct a ee es os. Pa. 20 P. bulletin (W r-2¢ ) illu trating and de cribing Weld 

Olets,” “ThredOlets” and “Socket-End WeldOlets”—welded out 


Company . " a . 
lets for piping. Various types of outlets they will make, how 


\ddress 


Cits a ze ao Sones they are installed and their advantage in reducing turbulence an 


friction are illustrated and described. 






INDEPENDENT fetrikated” 
adjudstalle DIRECTED AIR ae 


FLOW REGISTERS asad GRILLES 


Every grille bar can be INDIVIDUALLY adjusted either 
before or after installing. Send for catalog. 








THE INDEPENDENT REGISTER CO. a 


3747 EAST 93RD STREET CLEVELAND, OHIO 











DUCT BOOSTERS 
ve. \STACK FANS 


PRESSURE BLOWERS 
VENTILATING FANS 
COMPLETE DUCT 
AND EXHAUST 
EQUIPMENT 
Ask for Catalog No. 71 


FILTER PANELS 


@ 99.3%—99.8% Efficient 
@ Easily Cleaned and Charged 
@ Very Low Pressure Drop 
@ No Replacements Needed 
@ Long, Economical Service 
Write for New 1940 Catalog 


AIR-MAZE CORP. + 5200 HARVARD AVE. - CLEVELAND 
lir-Maze is in the A.S.H. & V.E. 1940 Guide Book 





















DUCT BOOSTER 








CLEAMARLE AIR FILTER PANEL INTERNATIONAL ENGINEERING, INC. 


Pork Row DAYTON, OHIO Chicego, 407 S. Dearborn St 









































Know! Don’t Guess 
—It Costs You Less 


The Air Filter Indicator Takes the 
Guess Out of Filter Maintenance. 
—STOP— 


Loss of Air Volume 
Drafts and Odors 
Dirt in Ducts and Coils 
High Operating Cost 
Performance Failure 
Due to Dirty Filters 
W rite today for literature. 


OIL 
~ SEPARATORS 


NOT A TRAP 


THEY SEPARATE 


ACME 
INDUSTRIES 





. . * * 
JACKSON MICHIGAN Air Filter Enginewung Co. 
Export Division 2236 S. WABASH AVE. CHICAGO, ILLS. 
116 Broad St. New York City Model 1%—1%4" Scale on Request 
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